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SUMMARY

BUDGETS AND COSTS

Costs for August were $1,436,000 an increase of $100,000 over the month of July.
Costs for FY 1959 to date represent approximately 14% of the annual budget which
indicates a slight underrun at this time.

There are no unsatisfactory cost-budget relationships at this stage of the fiscal
year.

. RESEARCH AND DEVELOFMENT

l.

Reactor and Fuels

Measurement of stainless steel clad metasllic uranium rod cluster fuel elements

‘after KER irradiations of 600 to 2250 MWD/T duration showed little or no swell~

ing. These test results would not be expected for unrestrained uranium accord-
ing to British data.

Preliminary work on direci casting of wranium into Zircaloy cans has produced
a strong and durable bond derived from a very narrow allcoy zone.

Tield strengths of irradiated Zircaloy-2 and -3 were observed to be sensitive
to ;train rate, a ten-fold increase in strain rate rajising the yield strength
8‘9 -

Small voids have been observed on replicas of fracture surfaces of uranium with
a previous irradiation exposure of only 0.026 a/o burnup.

A nev laboratory jet impingement test has demonsirated that aluminum alloy
X-8001 (formerly called M-388) is more susceptible to erosion-corrosion than
standard Henford can alloy 12h5. This confirms the same difference between
the two alloys noted in-reactor.

The most recent experiment in XER Loop No. 4 has confirmed previous observations
that phosphoric ecid at pH of 4.5 will decrease corrosion rates of aluminum in
deionized water by factors of 10 t6 30 - due to the combined effects of lower
PH plus phosphate inhibition.

Representative graphite semples from DR Reactor exhibited stored energy values
of 20 to 55 cal/gm, too lov to cause a spontaneous temperature rise in the
graphite.

A Tour-rod cluster of Zircaloy-3 clad Pu-Al fuel rods has been cherged into =a
KER loop and is operating satisfactorily.

The density of vacuum die cast Al-U (stand-in for Pu~-Al) alloy was incressed
by 2.5% by vacuum outgassing of the Zircaloy tubing prior to injection casting
of the core.

Swaged rod UO, fuel elements are wnder irrediation in KER-1, KER-3, and in a

236081 BEB\.QSS\?W
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HAPQ production reactor process tube. OSwaged capsule specimens are under
irradiation in MIR and ETR. Swaged U0y rods for near-prototype testing in VBWR

are in the final stages of fabrication.

Analysis of gas {from U02 specimens irradiated in MIR disclosed a high molar
percentage of hydrogen, 63%. Sorption of hydrogen during the hydrogen atmos-
phere sintering of U0, will be investigated.

FRTR Phase IIT design wes 'completed on schedule September 2. Award of the
contrect by AEC-HOO 1s expected November 1. Design of PRTR Phase II-A, which
includes the river pump and condenser structures, has alsc been completed.

PRTR Fhase I construction is 15% completed. Phmse II comstruction is 5% com-
Pleted. No firm price bids were received for fabrication of PRTR Zircaloy-
process tubes; & negotiated contract will be necessary. -

The VALPROD reactivity study for spike Pu loadings in PRTR has been completed.
Calculation of the maximum rate of reactivity grin due to burnout of Xewl35
shows that the gain is easily controllable.

Plutonium Febrication Pilot Plant design is 57% completed. Construction is 8%
complete. The list of equipment at HAPO which is to be relocated in the FFFP
hzs been revised. The swaging machine has been received and is being tested.

2. Chemical Research and Development

"Mini" unit experimenis and more basic tests on neptunium chemistry formed the
basls for flowsheet recommendations for recovery of neptunium from the Purex
Plant. Laboratory purification of the plant concentrates by anion exchange
showed Ux% {Th-234) contamination in addition to expected plutonium. A subse~
quent caetion exchange step was found to be effective for thorium removal.

Progress on pyrochemical studies includes a potential "open pot" method of
reducing PuCl, to plutonium metal by reacting the salt dissolved in molten
NaCl-KC1 eutettic with msgnesium - added 28 a Zn~Mg alloy. Also it was found
that thorium impurities can be effectively removed from aluminum-uranium alloy
by contacting the molten alloy with molten KAIC1), with the thorium distributing
to_the salt phase. This latter result may have application in ¢leaning up

U233 containing fuels which inherently build up undesirable radicactivity
through a daughter chain involving Th-228. Continued study of the thermodynamics
of double salts end metals is also reported.

Work on high level wastes includes more study of Purex waste calcination, both
by trough and spray cslciner methods. BReduction of waste volume by destruction
of the nitrate present includes results on an eslectrochemical process. Pilot
Plant nitrate destruction by formaldehyde addition is nearing start-up. Work
continues on the simulation of high level waste leaks in buried tank prototypes.

Fission product recovery studies include favorable results on the precipitation
of strontium as the nitrate out of typicel plant waste (IWW). ILiter-scale
chemical tests of the IWW waste has characterized the solids observed in the
samples as primarily silicic acid. The engineering development of the Cs
Packaging Prototype Facility is proceeding. :
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A controlled potential coulometry analytical procedure for neptunium showed
favorable injtial resuits. The method has alsc been expanded for plutonium
analyses to include direct deferminetion of plutcnium in dissolver solution.

Darex pilot plant operation continued to show stainless steel passivation
effects which are not completely understocd. Methods of preventing passiva-
tien or of activating passive material are desirable and initial results along
these lines are reported.

Other activity on the Non-Production Fuels Reprocessing Program includes
studies of the compatibility of stainless steel containing feed solutions with
various Redox processing schemes. A cooperative arrangement with ORNL has been
established for engineering scale feasibility studies onr typical Redox packed
columms receiving NPF feeds.

. Yhysics and Instrument Research and.Develorment

Dissolver batches of I and E slugs containing 0.95% U-235 (E metal) may be
safely increased from 1.7 tons to 2.8 tons aceording to initial analysis of
data obtained from ORNL on criticality experiments in a dissolver mockup. This
conclusion may be modified as further data are obtained in this series of
experiments. )

Additional ecritical mass measurements were made for simulated dissolver situa-
tions with 3% enriched fuel elements. With shorter slugs, 16 inches instead
of 24, 18% smaller critical masses were found.

Qur knowledge of how neutrons approach thermal equilibrium with the matter
they penetrate was advanced by an experiment in which one part of a PCTR core
was kept at the tempera.ture of liquid nitrogen while the rest was left at
room temperature.

At the request of IFD, experiments were begun to determine the reactivity
changes produced in B, D, F type reactors by replacement of solid elements by
I apd E fuel. This work supplements previous experiments in K type lattices
and in .C type process tubes.

Arrangements were completed for a cooperative research program in atmospheric
poysics with the Air Research and Development Command, U.S.A.F., and testing
equipment desligns for this progrem was begun in the field.

The determination of uranium in human lungs by direct counting of the subject
is hampered by lack of kmowledge of "normal" backgrounds to be expected with
HAPO personnel, according to results of an experimental study.

In the basic data field, the acquisition of a sample containing 96% Pu-2hl is
expected to allow improvement in our knowledge of the fission cross section
of this material. The two mass spectrometers being constructed are nearing
completion; the permsnent magnets have been energized. An improved method
for measuring the voltage of the Van de Graaff generator was invented.

Satisfactory progress was made on the many development projects in the

radiation monitoring field.
1238uuq |
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4, Biology

No important changes in activity densities of wildlife cccurred during the
month.

P32 studies indicate that the ovary may quallfy as the critical organ instead
of bone.

DTPA, although somewhat more effective than EDTA in promoting the removal of
plutonium from the body, sbould nct be administered without caution. Ancther
laboratory has indicated that its toxicity is significantly greater than EDTA.

A new and small problem was started to test the abllity of fruit flies to
sense lonizing rediation. The experiment includes attempts to allow natural
selection to inerease the population of sensitive members.

5. Programming

Work was begun on the possibilities, timing, and costs of decontamination and
recovery of irradiated aand unirradiated neptuniuwm-237 and plutonium-238.

A study stage project cost of $1,100,000 was estimated for Hastelloy-F
facilities suitable for the nitric acid-hydrofluoric acid dissolution (Niflex
process) of stainless steel and Zircaloy cled power reactor fuels.

A Comparison of plutonium with wranium-235 as uniform enrichment in uranium-238
fuel at constant./\ has again established the superiority (higher attainable
MAD/T} of plutonium for two specific cases.

A request was submitted to the AEC to make available to the Laboratories the
Plutonium from the fuel plates now being irradlated in the MIR and from the
first ™R blanket.

The detailled charge-discharge schedule for the first two .years of FRTR operation
has received general acceptance by all HIO components.

Technical and Other Services

Since distribution of the radiation exposure cards to all employees early in August,
a total of 22 inquiries has been received and appropriately acknowledged. Of these
22, four requests for further information indicated minor errors in the total dose
which were reported to the involved employees. The primary 4ifficulty in these
cases was that part of the working histories was as AEC or construction employees
a8 well as General Electric employees.

Iodine emission rates from the separations stacks were meintained at levels well
below the control limit of 10 curies per week. Measurements of I3l on vegetation
ocutside of the plant perimeter were below the detection limit of 1.5 x 107 /gram.
Decrease in fallout from bomb testing and decay of previously deposited materials
resulted in an over-all general reduction in fission products measured on environ-
mental vegetation.

Statistical and mathematical assistance on 17 separate problems was given within
HIO and to other departments and operations. Of particular interest were the

1236L50 AR
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design and anslysis of an experiment to evaluate the effects of 5 process variables
cn total bhond count, a recommendation for a change in the existing tolerance limit
statements of final product, and analysis of a number of NFR design experiments con
the physical properties of zireconium alloys.

Work on the CPFD contrcl study has centered about the feasibility of using larger
material halance areas for accountability control coupled with increased informal
material control within these areas.

A high level of activity on Washington Designated Programs was continued throughout
the month.

There were 22 authorized projects (exclusive of PRTR and FFFP) at month end with
total authorized funds of $4,747,300. The total estimated project cost of these
projects iz $8,923,800. One project was completed during the month. One project
is awaiting AEC authorization. Project proposals for nine new projects are in
preparation.

Construction of the High Level Radjochemistry Cell was started on August l4.
Construction completion is schedu_led. July 1959.

Supporting Functions

An Tnterim Control Budget for FY 1959 has been established for HLO lLevel 3 and
Ievel 4 components. The control budget deviates from the Preliminary Financial Plan
for programs that are expected to be adjusted in the firm plan which is expected in
September.

A number of approval letiers covering memberships on standards committees were sub-
mitted to the Commission. Two of these were recalled for more specific data on
costs and a statement concerning the qualifications of the nominee. Another letter
covering the University of Weshington's proton energy loss research has bheen
delayed hecause of legal questions concerning the contract reference shown in the
letter. :

Sample reports covering the employee attitude indicators were finished for review
by management. A unit cost index for Biocassay has been accepted by mansgement and
procedures for its routine reporting have been established in Cost Accounting.

At month's end, the staff of the Hanford Laboratories Operation totalled 1232,
including 504 exempt and 648 noneexempt employees. There were 518 exempt employees
possessing technical degrees, including 264 BS, 109 MS, and 105 PhD.

The 1958 Summer Institute of Nuclear Energy was concluded on August 15, and the AEC
Radiological Physics Pellowship Program terminated August 22. Feedback for both
Progrems was very favorabla.

Placement of personnel scheduled for layoff continued very favorably during the
month. It is anticipated that only four to six perscns of the original twenty-three
scheduled for layoff in RPO will be placed in lack of work status at the end of
September. :

Negotiations were resumed with the Regional Monitors during the month and meetings
are planned for September.

123845 ==
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laboratories personmel worked a total of 185,000 man-hours during the month with
no disabling injuries. Since September 1, 1956, a total of 4,525,000 men-hours
have been completed with no disabling injuries. The medical treatment frequency
for August was 1.83 as compared with 1.18 during July.

There were 2 security violations during the month, bringing the total for the

calendar year to 34.

Manager,
HANFORD LABORATCRIES:

HM Parker:kss
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REACTOR AND FUELS RESEARCH AND DEVELUPMENT (PERATION

TECHNICAL ACTIVITIES

A. TFISSIONABLE MATERTALS - 2000 PROGRAM
1. METALLURGY PROGRAM

Corrcaion Studies

Etching and Rinsing of Zirceloy. Development work continued oo the aluminum
nitrate rinsing procedure reported in June angd July. The recommended tem-
perature for the aluminum uitrate-nitric acid rinse bath has been lowered
frem 100 C to between 50 and 60 C. During the etching and rinsing of scme
Zr-2 clad UQg core fuel rods, it was discovered that with the rinse bath
temperature at 10C C, the large heat capacity of the fuel rod caused the
surface to evaporate dry very rapidly. This resulted inYrown stains which
could not be removed by water rinsing. Lowering the rinse tempearature to

50 to €0 € avoided this problem.

The effect of more concentrated HNO3 concentrations in the rinse baib was
evaluated. Solutions more concentrated than the recommended 25% by volume
70% conc. ENO3 are no more effective and may be harmful. Since acid solu-
tions less concentrated have proved less effective, the recommended acid
concentration has been fixed at one part copcentrated nitric acid to three
parts water.

A number of Zr-2 coupons and scme fuel elements have been etched and rinsed
by the new procedure. To date no "Acid Staining” has been observed after
autoelaving. There is some evidence that afier the aluminum-nitrate, HNO3
rinse the water rinses can be rather superficial.

Zirealoy-2 Autoclaving. Zircaloy-2 is autoclaved for two purposes, to
test its quality =2nd to put on a uniform hard film. The cuwrrent standard
test conditions for Zircaloy-2 are 400 C, 1500 psi steam, for 1% days.
Substantial savings in time apnd money ccould be realized if the tests would
be significant under less severe conditicoms. Reducing the temperature to
360 C gives a different film and does not serve as an accelerated test,
Tests at 400 C, 20 psi steam, for 2.2 days gave weight losses very similar
to standard, and a film of excellent appesrance, but did not give the sharp
distinction between good and bad Zircaloy-2 that the standard conditions
give. Tests at 40O €, 1500 .psi steam, and three days give results very
similar to the lié-day tests. Tests at 400 C, 800 psi, and three days alsc
give good films and good detection of off-standard Zirealoy. BHence, &
less gsevere test may result in good coatings and good discrimination, but
any such test must be calibrated ageinst service conditioms.

Aluminum Corrosion Mechanism. At elevated temperatures, aluminum corrcdes
in water in a uniform manper which follows a parsbolic rate law. After s
period of time, termed the induction time, the process changes to a linear

1238453



Al-2 ' AW-57225

mechanism which rapidly destroys the aluminum. Several experiments have
been conducted to determine the cause of the change in mechanism.

Samples of 1245 aluminum (stendard Hanford can stock) were corroded in
water at 275 C along with control ssmples of X-8001. At regular intervals
samples af both alloys were removed, hent around a curved mandrel,
straightened, and replaced in test. Other samples were hammered and
replaced in test. Although both of these processes mechanically damaged
the corrosion product film, there was no effect on the ilnduction time or
corresion rate.

Dehydration analyses were made of corrosion product films formed on 1245
and X-8001 alloys at 240 C in water. The water content of the film was
ebout 20% for both alloys and did not change with the change in corrosion
mechanlsm.

The surface area of samples of corroded 1245 and X-800L alloys was mes-
sured by pitrogen adsorbtion. The samples were exposed to water at 290 C.
The samples ware removed from test at 5, 10, 15, 25, 35 and 50 minutes
for wveighing and surface area measurement. The induction time for the
1245 alloy was about 15 mimutes. Although there was a rapid incréese in
surface area during the rapid linear corrosion process, this Increase did
not oceur until 15 or 2C minutes after the change in corrosion mechanism
had occurred.

The results of the three foregoing experiments indicated that neither
mechanical breskdown mr a change in hydration or surface area can satis-
factorily sccount for the change in the corresion process which oecurs
at the end of the lnducticn period.

Jet Impingement Corrosion of Aluminum. A Jet lmpingement apparatus has
been constructed to compare relative sensitivity of aluminums to erosion-
corrosion. The apparatus consists of a pump, pressure control, pressure
ballast, steam heat exchenger and e jet nozzle. Tests are being conducted
to determine whether the high-temperature aluminum alloys are more sus-
ceptible to erasion-corresion than 1245 alloy. The results cobhtained to
date are shown 1n the following table:

JET IMPINGEMENT TESTS
300 Ares Process Water - 4 Hours

Veloeity Penetration Max.
£ps alloy {mils)
202 X-8001" 18.9
202 1245 20.1
178 X-8c01 7.7
178 1245 1C.1
122 x-8001 b7k
122 1245 2.05
4

89 X-8001

Y

.0 ' -
364 5 L} 89 12hs5 Surface Roughening nEclMﬂ
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All tests were run at 100 C wiith a2 0.009-inch diameter nozzle. All
alloys tested to date have been in the H-14 condition and have been
situated 1/b-inch from the nozzle outlet. The penetration has been
measured using a calibrated micrcscope. The first three sets of
samples were tested at relatively high velocities, and any corrosion
effect was evidently masked by the erosion. Differences in penetration
of the alloys at these high velocities may have been due to differences
in hardness of the metal. When the velccity was lowered to 122 feet
per second, the erosion-corrosion effect previcusly noted on high alloy
eluminum here and at cther sites became apparent. The penetration of
the X-8001 was approximately twice that of <he 12i5. At 89 fps X-8001
showed well defined areas of penetration while the 1245 alloy was rough-
ened with a mexlmur penetration of very smsall) areas to 0.4t mil for the
seven-hour test. The data 1n the table, above, include only the four-
hour tests in process water. However, distilled water, or longer or
shorter times, gave results leading to the same conclusions.

X-8001 Cans From Cast Blanks. One-month corrosion data have been
compiled for Hunter-Douglas X-8001 cans impact-extruded from cast
tlanks. Cans were formed from the as-cast blanks, cast and snnealed
tlanks, c2st blanks forged to size, and cest blanks forged to size

and anneeled. Corrosion results in 360 C deionized weter after ome
morth were similar for all cans. The corrosion losses from can samples
were favoraeble ir comperison with wrought X-8001 sheet.

Photemicrographs from sections of the cans from the cast dlanks were
similar. They showed the second phase material to be dispersed in
particles of sbout the size fourd in preduction X-8001 cans, but with
a tendency to stratify.

Corrogsicn Behavior of New Aluminum Alloys. Several new aluminum alloys
prepared by the Alccoe Aluminue Research Laboratory have been tegted in
360 € water. These are listed in the following table along with the
initial data on their corrosion hehavior:
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CORROSION OF ALUMINUM ALLOYS
Cne month at 360 C
Daionized Water

Corrosten Corrosiom 1 yr

No. N Fea TL 81 Sb {mils) {parabolic)
22272 0.38 0.36 - 0.10 - Failed -
212273 1.0k  1.00 - 0.10 - 0.87 3.0
fe2th 0.81  2.00 - 0.10 - 0.82 2.8
Nn2275  2.01 0.7h - 0.09 - 0.78 2.7
212276 1.73  1.59 0.09 - 0.63 2.0
22277 0.12 1.18 - 0.11 - Pailed -
212278 1.39 0.11 - 0.10 - " -
22282 1.56 0.93 - 0.10 - Q.17 2.6
192564 1.0 0.50 - 0.10 0.3 0.70 2.4
c810 1.0 6.5 0.1 0.1 - 0.86 3.0
canl 1.0 - 0.1 c.01 - Failed -
c812 1.5 1.5 0.1 0.1 - 0.76 2.6
c823 0.6 2.0 c.1 0.1 - 0.62 2.1
X-8001 1.0 0.5 - 0.1 - 1.10 3.6

There are two objectives in the Hanford Laborstories program for alloy
procurement and testing. New lots of previcusly tested material such

as C-810, C-811, C-812 and C-823 are tested for conformity to previcus
behavior. Secondly, efforts are continuing to produce melts which corrode
by a logaritimic rate process. The factors which determine whether or not
an alloy corrodes by the logarithmic process ere still not known. It is
hoped that if more samples having the desired corrosion properties are
obtained the nature of the important variables will beccme more apparent.
The logaritimic corrosion process at 360 C can be represented by the ex-
pression

C + 0.26 log (.10 t {hr) + 1).
This is less than ope mil corrosion in one year.

Certain melts of three campositlons have been cbserved to oxidize in water
by this process, for example:

(1) A203%X (ANL) 5.5% Ni, O.3% Fe, 0.1% Ti
(2) 198X (ANL) 1% Ni, 0.1% T1
(3) IR (Sacley-ELQ) 0.8 Ni, 1.7% Fe.

However, the parabolic corrosion behavior of the alloys listed above is

typicel of most of the promising new aluminum alloys which have been
tested.

1238450 DECLAS =T
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The Logarithmic Corrosion Eguaticn. Fundamental studies of the sluminum
corrosion process have included pestulation of a model which expresses
the corrcsion rate as a function of time. These studies have led to the
derivation of the following new equation:

x =B 1n l-é(l-expCt/B)],

where X = the amount of corrosion
t = time
A,B,C, are constants which must be empirically determined,
but which have the following physical significance:

A = initial corrosion rate

B = corrcsion film thickness to reduce the
sorrosion rate Wy & factor of "e

C = the rate of removal of the corrosion
film (e.g., by solution end/or mechanical
mechanisms) .

This equaticn, with its {bree egmpirical constants, can represent almost
any corrosion process which starts at one rate, slows down, and continues
at the new, slower rate. However, there are very little corresion data
good encugh to justify three empirical constants. In those cases vwhere
botk the amount of corresion and the corrosion products remaining are
determined, sc that C can be determined from date independent of A and B,
& three-constant equaticn 1s justified. It is expected that the appli-
cation of this equaticn to such corrosion data may help in further under-
standing of aluminum corrosicn mechanisms. :

Organic Coolant Phase Studies. The study of phase relatiorships in
mixtures of potential organic coolant materials has been campleted.

The purpose of the study was to investigate all possible mixtures of
the purely sramatic hydrocarbons, biphenyl, napthalene, phenanthrene,
o-terphenyl, and m-terphenyl, and to determine what mixXtures, Lf any,
satisfied the requirements of an optimum coolant mixture. These re-
quirements were that the mixture hbe liguid near room temperature, 25 C,
and that the vapor in equilibrium with the mixture be of such a composi-
tion that when condensed at 25 C, it also would be liquid. It was found
that no mixtures of the previously listed five compcounds satisfies these
conditions.

It was necessary to extend the study to include mixtures coataining the
substituted polyphenyl, monoiscpropyl biphenyl, MIPR. The additlonel
requirement was made that an optimum coolant mixture would contain a
minimum amount of MIFB and still meet the previously mentioned require-
ments. An optimum ternary mixture and an optimum quaternary mixture
were found and were reported in BW-56921 and HW-57152. These mixtures
are given in the following table:
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CPTIMUM QRGANIC COOLANT MIXTURES

Components Tarpary Mixture Quaternary Mixture
Monoisopropyl biphenyl — 30.0 weight percent 14,0 weight percent
Ortho-~terphenyl 53.3 Sh.1
Meta-terphenyl 16.7 15.4
Phenanthrene 16.5

In these mixtures, MIPB is the most volatile ccmponent. Any vapors are
enriched in MIFBR and hence will not freeze if condensed.

Bydriding of Uranium and Zirconiwe in Orgacic Coolamts. The investi-
gation of the mechanism and Kinetigs of the hydriding of uranium and
zirconium in organic cocolant media has heen completad, and a2 report is

in progress. It has been found that the uranium reacticn proceeds at

the same rate and in the same marmner ip both substituted and unsubstituted
polyphenyls (biphenyl end momoiscpropyl biphenyl, respectively). At tem-
peratures of 330 C or less the reacticn product i1s beta-UH3 vhile at
higher temperatures, ca. 375 C, the reaction product is uranium mono-
carbide,.

Radiometallurgy Laboratory Studies

Radicmetallurgy activities during the morth in support of the 2000 Program
inciuded {a) anmealing and hardness testing on specimens of ursnium that
were given a short time, low temperature irrsdiation, (b) the completed
examination of one cold-closed slug (PT-IP-1124), and (¢) the measurements
of an irradiasted four-rod cluster of stainless clad matural wranivm
{KER-3-2). The results and conclusions are reported in detail in connec-
tion with the respective developwent programs involved.

Basic Metallurgy Studies

Reecrystallization and Recovery of Zirzonium Alloys. The kinmeties of re-
erystallization and rescovery in zirconium, Zirzalcy-2 aad Zircaloy-3

are being determired to a2stablish the optimum conditions of heat treat-
ment during fabrication operations. Percent cold work, temperature, time
and heat treai atmosphere have been selectsd as the independent veriables.

Corrosion tests in 680 F water are “eing run on specimens of Zircaloy-2,
argon melted Zircaloy-3 and vacuum melted Zirecaloy-3 by the Bureau of
Mines, Albany, Oregon. The results of testing these “three materials
(prior bhistory: heat treatment iz vacwm at 300 to 800 C for times of
10 te 100CQ mirutes) have been reported ts 224 days exposure. To date,
no marked change in corrosion rate has been noted.

Irradiation Damage and Recovery of Molybdemm. The kinetics of damage
recovery in irradiated molytdenum is being studied »y x-ray diffraction.
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Analysis of recovery data, as measured %y decreases ir radiation induced !
lattice parameter expansion, has indicated that the conventionel rate
equation 1s not completely valid in the temperature range from 30 to
approximately 170 C. A particular value of the lattice parsmeter does
not always represent the same state of the materisl. This indicates that
although a point defect, the izterstitial, is being removed from the
crystal latitice by a regular snd orderly process, a second process must
be modifying the annealing kineties. is second process could be the
result of the inhomogenelty of the radiation damage, impurity content of
the molybdenum or interactions of the migrating defects with dislocations
present in the material before irradisticn.

The complicated kinetics which have been observed in the temperature
region 100 to 170 € are in barmony with results obtained by D. G. Martin
while measuring the changes in resistance of cold worked molybdenum at
100 to 180 €. Avove 180 C, thermal amnealing effects in the cold worked
and irrsdiated molybdemur are not similar.

‘It has been reported previocusly that the remainder of the radiation
induced lattice parsmeter expansion amneals continuously sbove 300 C
and up to 800 C. An estimate based upon several sets of dasta has been
made of the activation epergy of this process. A value of E = 2,5 *
0.5 ev is obtalned.

Effects of Low Tempersture Irradiation on the Properties of Uranium. The
purpose of this test 1s to find the threshcld of detectable neutron demage
to uranium through a series of low temperature, short exposures irradiations.
Specimens have beexn prepared from dingot uranium sheet and are being irrad-
iated in the spmout facility at 105-KW. Post-irradiation temsile, hardness,
and anpealing tests will be performed to determine the amount of damage
induced and the eese of removal. The irradiations have yielded specimens
exposed to from about 0.1 to 30 spike cycles; and yet, the amount of
Tissioning is practically negligible in the smaller exposures. It should
be possible, then, to compare in this study the partial contributions to
radiation damage from the dissipated energy from thermal splkes and the
lattice distortion caused by fission vreducts.

During the month, as-irradiated hardness meesurements were made on two
specimens from each exposure. In addition, post-irradiation annesls were
given five other specimens and the hardness measured after annealing. If
a plot 1s made of hardness versus exposure time, it is seen that about

83 percent of the total damage observed oczurred within one spike cycle,
whereas only 17 percent occurred from one to thirty cycles.

An anneal st 300 € and 200 C for 10 hours effected a seven and five per-
cent drop in hardness, respectively, for the lowest exposed specimens
(about 3 x 1015 nvt). Thuis reveaels that the smount of annealing that
occurred during the transferring, decenning, and measuring the specimens
'« Toom temperature is probably negligible. Anneals at 300 C for 10, 2,
and 1 hours caused a drop im hardness of 8, 4, and 1 percdent, respectively,
for the next level of exposure {about 5 x 10t 15 nvt). Since the ranges of
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hardness readings overlap in most cases, a statlstical treatment of the
data is required before a level of sigonificsnce can he established for
these cbservatlions.

Irradiation Effects in Structural Msterials. Mechanical property data
for irrediated specimens of projected structural metals are necessary
for establishing material limitations and optimum conditions for reactor
gervice. A number of potential structural materials for which very
limited or no data are available have been prepared for irradiation in

a HAPO reactor. These materials include Zircaloy-2, Zirecaloy-3, aluminum
alloys X-8001 (M-388) and M-257, AM-350 stainless steel, and magnesium
alloys HK-31A-H24 and A-3XA-O.

An initial charge of tensile specimens bes been irradiated for approxi-
mately three weeks at the KE magszine facility to an integrated tbermal
neutron exposure of 7 £ 1019 avs. Pive specimens each of Ziresloy-2

and Zircaloy-3 were tested in %tension during the mounth. The specimens
were fully snnealed prior to irradiation. The yleld and tensile strengths
of both materials increased sbout 40 and 12 percent, respectively, which
is analegous to about 3-5 percent ccld work on unlrradisted meterial.

The percent total elongation for Zircalcoy decreased about 35 percent and
for Zircaloy-3 about 38 percent.

A drop-in-load yleld point in the stress-elongation curves for irradlated
Zircaloy-2 was consistently observed. The ircrement of stress between
the upper and lower yield points averaged 360 psi which Indicates the
degree of interstitial “pinning” of dislocations induced by neutron bom-
bardment. Irradiated Zircaloy-3 did not exhibit this behavior.

It was cheerved that the yleld strengths of both irradiated Zircaloy-2
and Zircaloy-3 were sensitive to strain rate. By increasing the strain
rate by a factor of 10 (fram 0.005 to 0.05 inch per minute)}, an increase
of eight and nine percent resulted 1n the yield strengths for Zircalay-2
and Zireslcy-3, respectively.

Production of High Purity Uranium. A study of methods of preparation of
high purity uranium is heing conducted primarily to provide a supply of
this material for use in fundamental physicel metallurgy studies. Electro-
wvimning from a molten KCl-LiCl-UCl3 salt vath preduces dendrites of uranium
wvhich may he fused in a vacuum furface. The metal obtained from these
operaticns may then be fabricated into the required specimens.

Analyses cof samples of uranium consolidated by induction heating indicate
corrosion of the stalnless steel rathode now teing used. Iron, aickel
end chromium were present at 180 ppm, SO ppm, and 50 ppm, respectively.
Samples of dendrites have been sent for analysis <o determine whether
the contaminants are “Seing co-depcsited or carried over with the salt
cover.

A 2.12-pound ingot was vacuum melted, using material previously comsoli-
dated in the induction unit. A sound ingot was found after approximately
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1/8" of the top was cut off. The ingot has been sectioned, and portions
have been sent to the spectrographic laboratories for analysis.

Irrediation Study of Thermocouples. A knowledge of the errors in tem-
parature measurement using thermocouples in a neutronm flux is essential
for the quantitative evaluation of the effects of neutron irrzdiastion

on materials. Because such information 1s lacking, s program of measur-
ing thermocouple stability in-reactor is currently in progress. After
1536 hours of exposure in XKW Reactor, both the asbestos insulated and
quartz insulated thermocouple lead wires show some decrease in leaksage
resistance between wires. No definite trend has as yet been established,
but all readings seem to be decaying from the 107 ohms value previously
observed.

Electron and Optical Microscopy. The study of the microstructure of
cladding and fuel materisls is a direct way of detecting radistion demage
ir these materials. Two techniques are being used: {1) metallographic
examination of polished and etched surfaces, and (2) fractographic studies.

A specimen of uranium irradiated at a temperature of 300 C to & Burnup

of 0.2 afo has been studied in the electron microscope. Positive replicas
disclosed voids 2000 A in dismeter. Studies of negative replicas reveal
the presence of additional voids having diameters of 200 to 40O A.

These small holes are cbserved only because they appear as mounds on the
negative replica. OSimllar sized volds have been detected on replicas cof
fracture surfeces prepared from wranium with a burnup of omly 0.020 a/o.

Microautoradiographic technigues have been applied to replicas of irrad-
isted Pu-Al-51 and Pu-Al alloys. The presence of Pu-rich areas are easily
determined by the characterlistic star-shaped tracks which are superimposed
on the microstructure. Replicas of these Two alloys were alsc examined
for voids at high magnification in the electron microscope. HNo voids

were datected.

New Fuel Element Development

Rod Cluster Fuel Elements. Four sevea-rod cluster fuel elements are being
irradiated in the XE Reactor through-hole facility as part of the NPR

fuel element development progrem. These fuel elements are operating at

90 kw/ft with a central core temperature of 310 C. From data collected
the uranium stainless steel interface bond coefficient was celculated to
be 2,360 BTU/br/£t2/0F. Last month these fuel elements were operating

at 100 kw/ft specific power, 359 C core temperature, and with a calculated
bond conductance of 2,580 BIU/hr/ft2/9F. The goal exposure of this irrad-
iation is 2,500 MWD/T of which spproximately 1,600 MWD/T has been obtained.

Three seven-rod cluster fuel elements for the loading in the ETR 3x3 loop
facility were fabricated and initial pressure drop tests were campleted.
Pressure drop across the fuel charge was found to be 7.85 psig st a flow
of 60 gpm. The basket assembly containing the three seven-rod cluster
fuel elements and e four-inch Zireeloy-2 tensile specimen will be shipped
to.the ETR about the middle of September.
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Coextruded uranium-Zircaloy-2 rods are prepared and sealed for eight
one-foot seven-rod cluster fuel elements. These rods will be assembled
into seven-rod cluster fuel elements for the KER loop facillities as
socn as the ID of the process tubes is determined. These fuel elements
will act as a backup charge for the present fuel which is scheduled to
be discharged Mareh 1959.

Rod cluster fuel elements with uranium cores and stainless steel clad-
ding have heen tested in the MTR apnd at the Hanford KER loops as pre-
liminary checks of the cluster geametry. The post-irradiation exam- .
ination of the twe KER cluster fuel tests is under way. Test XER K-1-2
had an average exposure of 600 MWD/T with a maximum coolant temperature
of 270 C. Measurements of two of these rods showed that the outer .
diameter of one rod increased five mils, while the diameter of the other
remained unchanged. Test KER K-3-3 had an average exposure of 2250 MWD/T
with a maximm coolant temperature of 235 C. The outer dlameter of rods
fras this test remained unchanged while the length (rods were eight inches
long) of the fuel cores decreased from 0.0k0 to 0.060 inch. KER K-3-3
test results did not indicate fuel swelling for the 0.570 dismeter uranium
rods clad in 0.030-inch stainless steel jackets undergoing exposures of
2250 MWD/T with maximum core temperatures of 500 C. These test results
would not be expected for unrestrained uranium at 500 C accarding to
British data.

Two seven-rod cluster elements using NMI coextruded uraniwm are now
operating in KER loop 1, with maximum coolant temperature of 265 C and
specific power of epproximately 5.2 lkw/ft/rod. The clad thickness is
0.030 inch, the core diameter is C.57C inch, and the overall length Is
13.3 inches. 8Six of the fuel rods are welded to a triangular end spider
while the seventh rod, the center rod, is mounted on a bar supported Ly
the triangle. The rod-to-rod specing is 0.050 inch while the rod to
process tube spacing varies from 0.030 to 0.080 inch. The goel exposure
for this test is 1000 MWD/T.

Two fuel alements designed to investigate fuel bowing in a horizontal
process tube are operating in KER loop 3. The maximum coolant temperature
is 187 C and specific power 1s approximately 16.7 kw/ft/rod., Both elements
are three-rod clusters with 0.030 inech Zircaloy-2 coextruded uranium rods
of 0.630 ¢D. One slement is 24 inches in length and is supported only on -
its ends. The second element is 3¢ inches in length and has spring supports
at the center.

Rod and Tube Fuel Elements. Rod snd tube fuel elements are possible fuel
element candidates for a Hanford NPR. They are extruded surface fuel
elements with symmetrical coolant flow channels which result in good di-
mensicnal stability. Nuclear Metals has produced small gquentities of
experimental tube and about 30 feet of upalloyed wranium with coextruded
30-mil Zirealoy-2 cladding which is of irradiatica quality. Its ocuter
dismeter is 1.785 inches and inner diameter is 1.375 inches. Im addition
. to the tubing, NMI produced 40 feet of 1.00C-inch dismeter rod with 0.020-
ineh Zircaloy-2 clad. Three 36-inch fuel elements using NMI rod and tube

12384562 : UEQ!ASﬁ




nwlﬂm AL-11 BW-57225

are near completion. Two are for KER stzndby tube loadings and one is
for ETR critical facility measurements. The first ETR 6x9 loading will
be &2 rod and tube element.

Coaxial Fuel Element. The third MIR irradiation of the coaxial concept
fuel element is currently in progress. In order to evaluate its irrad-
iation behavior at the inmitisl startup, this temperature monitored co-
axiasl fuel element had an equilibrium axisl temperature of 670 C when the
heat generation was 88 kw/ft. During subsequent operation to an exposure
of about §50 MWD/T with s heat generation of 85-89 kw/ft, the temperature
gradually increased to 750 C. Thils increase in temperature may reflect.
changes in the heat transfer characteristics of the internal U-U interface.
The fuel elements are operating at reduced power during the experiments in
which the reactor is powered with Pu fuel elements. If the thermocouples
are still serviceable at the conclusion of the Pu fuel experiments, these
elements will then be operated at full power. Continued operation of
this fuel element will give information regarding performence during
eyelic operation {high power-low power-high power).

Self-Supported Fuel Elements. Self-supported fuel elements with collapsible
ralls attached to the jacket of the element are designed to accurately
position the element in a process tube. A production test, IP-8k-A, is

now being irradiated in B Reactor. Approximately 20 tubes of self-
supportaed elements of the I & £ design must be fabricated. A Jig design
for the resistance spot welder has been developed. This new Jig should
permit better quality end higher production on these I & E elements.

Uranium-Megnesium Matrix Fuel Meterial. The dimensional behavior of
Zircealoy-2 canned one-inch diameter uranium-megnesium fuel cores Is un-
known. Previous testing of U-Mg matrix fuel materials gave conflicting
data as to its dimensionel stability. A one-inch diameter uranium mag-
pesium fuel element has been discharged from the MIR and received by the
HAPQ Redicmetallurgy facility for post-irradistion examination after
attaining a calculated exposure of 9900 MMD/T. The fuel core of this
element contains 65 v/o uranium in a Mg-Si alloy matrix. Approximately
twenty-elght months exposure was required to attain the calculated ex-
posure. A companion piece with approximately 8600 MWD/T will continue
to be irradiated.

Glosure of Coextruded Rod End Cap by Brazing. In an effort to reduce the
fabrication costs of coextruded rod fuel element components the possi-
bility of using brazed end cap closures is being explored. These would
eliminate the necessity of machining out the uranium from the ends of the
rods thus effecting a marked cost reduction since there would be no
provliem of uranium alloying.

Good brazing technique requires that the entire surface tc be brazed is

simultaneously heated to the melting point of the braze alloy. This

is most readily done by means of a diffuse heat source which can be made
to heat the component evenly. To adapt the 2iectron beam vacuum welder,
which features = concentrated point heat source, to brazing studies, =
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new electron gun comsisting of shaped 0.020" diameter tungsten wire

has heen designed. This desigh permits even heating of the entire

end of the component to be hrazed. Because of the closeness of melting
points of uranium and the present braze alloys, temperature must be
closely controlled. Further work is being directed towards obtaining
lower melting braze alloys and closer temperature control of the heating
eyele, ' _

Thermal Contact Conductance. The contact conductance of several systems
which are impertant to fuel element and resctor design were measured.
The conductance of a lapped surface of sintered U, iz contact with a
similar surface of UOp increased from 150 to 460 BTU/hr/ft2/OF as the
joint pressure increased from 63 to 44O psi. A joint between aluminum
and a machined surface of Zircaloy-2 was found to be quite sensitive to
the pressure on the Jjoint. The conductance of Zircaloy-2-aluminum joint
incressed from 10C0 BTU/hr/ft2/0F in a vecuum to more than 30,000 BTU/hr/
£+2/0F, The conductance of Zircaloy-2 graphite Joints with and without
an oxide scale on the zirceonium in vacuun and in helium atmospheres were
also measured as a function of joint pressure.

Restraint of Uranium Swelling by Zirconium Cladding. To date, no swelling
data are available for unalloyed clad uranium with a 250-350 ¢ cladding
surface temperature and a 450-600 C maximum fuel temperature. Two exper-
iments were designed for irradiation in the MTR to provide initial swelling
data on unalloyed uranium fuel rods coextruded with Zircaloy-2 operating
at the above temperature conditions. One fuel rod with an estimated ex-
posure of 2100 MWD/T, GEH 3~3l, was discharged and returmed to Hanford for
examination. The other fuel rod, GEH 3-32, has an exposure of 500 MWD/T
at a maximum urapium temperature of 350 C. Neither fuel rod has operated
in +he desired maximum uraniwm temperature range of 450 to 600 C. Two
additional experiments) assemblies, identical tc GEH 3-31 and 3-32, are
fabricated and will be shipped to the ETR for irradiation. Charging of
these experimental assemblies, GEE 3-57 and GEH 3-58, is expected in
September. The assembly of 2 series of capsule experiments designed for
irradiation in Hanford resctors has begun. These experiments will deter-
mine the dependence of uranium fuel element swelling wupon cladding and
uranium temperatures, cladding thickness, and exposure. Before final
assembly of these capsules, a capsule will be irradiated at Hanford o
test the accuracy of the physics and heat transfer calculatilons.

Direct Casting of Uranium Cores Into Zirzaloy Shapes. Casting uranium
into Zirealoy cans or tubes is a potentially economiczl method for pro-
ducing fuel elements of a variety of geometric shapes. Satisfactory
Jacket to core bonds must be effected during solidification of the core.
Subsequent closure and required heat treatment would then produce a
completed element.

During the month one casting was made into a mold holding four Zircaloy-2

cans 1.475-ineh diameter with 0.030-inch wall. The meld and Zirealoy

cans were heated in the vacuum chamber with a resistance furnace. Thermo-
couples located three inches from the mold “ottom and near the top of the

mold indicated that the temperatures at pouring were 695 C near the bottom
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and 665 C near the top. Ths uraniur was poured at approximately two
microns Hg pressure and 1kOC €. The cans were pulled in slightly from
the mold wall and approximately 3/16 inch up from mold botiom during
shrinkage of the uranium. BSections were ecut froz these elements to
determine the degrse of beonding. Exemination at 500X showed that a

very narrow allay zone had formel on the z2irconium side of the interface,
the full length of the slug, and at the bottom. Ssctions were salt bath
beta heat treated as many as threze tTimes withou®t fracturing this bond
and were also heated in vacuum to 750 € for four hours and slowly cooled
without fracturing the bond. Sections of this mold were broken during
removal of the slugs and another mold holding ore can has been built for
additional tests inc which the mold temperature will be varied. A mold
has also been made for holding a2 Zirsaloy-2 I & E cap made up from tubing

. stock of 1.500-1ineh OB, 0.035-inch wall, and 0.500-inzh ID,

AlSi Bond Strength Evaluation. Twenty slugs, each representing a different

.cambination of AlSi coxposition ard Duplex bath temperature were canned by

FPD personnel and were subjected to the "Leak Vulnerability” test to de-
termine what relationship exists between those variables and the slugs
rate of failure when purposely plerced through the jacket with leak holes
and held in 170 C water. This experiment was run as & preliminary test

to determine trends and included cnly one specimen representing each set
of ceonditions. Test results, however, indicated no definite trend, the
conditicne of temperature and concentration used in camning appesred %o
have no bearing on the rate or severity of attack. While the sample was
too small for statistical accuracy, it is apparent that some other factor
is more influentisl than either 31 concentration or canning temperature in

affecting rate of fallure in the wmier autoclave. Experiments ere being

conducted to identify this more influential factor.

Creep of Pressure Tubing. Equations have been derived which will deter-
mine the stress distribution and strain rates in pressure tubing with a
logarithmic temperature distribution. The tube 1s assumed to be internally
cooled and undergoing secondary creep. RNumerical evalustions can be made
for creep rates which are sither dependent on a power function of stress

or an exponential function of stress. The stress and temperature depend-
ence of the material model for 15 persent cold-worked Zirealoy-2 were
determined with creep data from BMI. Calculations mede for NPR operzting
conditions reported in HW-54797 indicate thet secordary creep will not be

a probvlem in the process tubes.

REACTCR PROGRAM

Coolant Systems Development

KER Testing. All four KER loops are operating with heat-generating fuel
elements., The detajls of the charge and normal operating temperatures
may be found in the schedule document, HW-56805. Loop KER-2 is operating
at a lower tempersture (< 100 C) as a result of a lesk in the system.

It is planned to repair the leak 2t the next outage.
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Inhibitors for SBystems Containing Aluminum and Carbon Steel. A test
evaluating NeoCrpO7-2HpO as a corrosion inhibitor in high temperature
water bas been initiated at 180 C, pHE 4.5-5.0, 50 ppm FagCrp07+ 2Bp0.
Ritric acid is used to regulate the pE. Visual observations after

one and two weeks of operation indicate excellent inhibition of X-800L
aluminum and 1051 carbon steel. Some pitting attack was observed on
1032 carbon steel arcund machined areas. This pitting apparently is
not increasling with exposure time. Further testing will be done in
the process Corrosion Prototype when it becames available to determine
the optimm dichromate concentration required.

Caustic Embrittlement Studies. The A-212 carbon steel specimen was
removed from the caustic embrittlement detector on ELMO-5 and =xsmined
for stress corrosion. Ko cracking was observed after 30 days. This
conflirms the results of the previcus test performed under similar
conditions. The only attack observed was due to impinging steam eroding
the metal at the point where it escapes the detector. A Type 304 stain-
less stesl specimen was charged ints the apparatus to determine the
susceptibility of this alloy towards cracking under conditions of high
stress and concentrated csustic solutions.,

Corrosion of Aluminum Clad Fuel Elements in KER. The aluminum-clad fuel
elemwents from KER-4 have been discharged after 62 days at an cutlet
temperature of 224 C. The water was maintained at a pE of 4.5 by addition
of phosphboric acid. The corrosion rates were on the order of 0.1C mil/
month, compared with the corrosion rates sxperienced in deionized water
(HE-Loop) of two to four mils/month at squivalent temperatures. These
results are more qualitative than quantitative since the total corrosion
(~0.2 m11) was sc low that preclse determination of corrosion and re-
tained film was impossible. The lower corrosion rates (than H-Loop) are
attributed toc the combined effects of lower pH apnd the irhibiting effect
of phosphate. As a result of the extremely low corrosicn rates which
have been experienced in the inhibited systems iz KER, new calculations
are being made which will permit lorgez irradiation of aluminum-clad fuel
elements at higher temperatures. Orly under these more severe conditions
can any quentitative data be obtained. On the basis of the results cb-
tained so far, a suitable test would be the exposure of the elements at
280 C outlet temperature for a minimm of six months.

Determination of Aluminum Surface Temperatures. A Doe alloy M-388 clad
thermocouple slug with three thermocouples 1209 apart in the cladding

was charged into the high flux zone of XER Loop 4. Some difficulty was
engountered in pushing the long thermccouple train into “he process tube,
and hence modifications are being made in the aharging procedurs to elim-
inate these difficulties. Two of the thermocouples agree within 4 £ and
show the claddirng temperature to be about 50 I 2igher thar the bulk outlet
temperature. The other thermoccouple reads 15 to 20 [ lower tharn the other
two. This temperature difference is probably a result of the differences
in thermocouple locations. TP this program is sucreessful, it may be
possible to determine guantitatively the effacts of power generation and
film buildup on tempsrature differen+ial between the aluminum surface and
the bulk water.
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Another thermocouple slug of the same design is teing fabricated as part
of the next phase of testing. This piece will be used for the next
charge; it will also be available as a replacement in case the charges
from KER-2 or KER-4 are discharged prematurely.

Preliminary plans have also been made to put permanent thermocouple
wiring from all loops to the X-2 level during the extended KE outage
if wiring can be obtalned in time.

Raw Water Heat Exchanger Studies. After 20 days cperation with raw
cooling water at 7 fps velocity, inlet temperature 58 F, outlet temper-
ature 212 F, and maximum pipewsll temperature of 310 F, a five percent
reduction in the overall heet transfer coefficient has been noted.

Each of the three heat exchanger sections was taken apart, inspected,
and scale semples were taken. GScale on all of the heat exchanger
surfaces was about three to four mils thick. On the low temperature
surfaces, the scale wes flaky and came off gulie easily. At the

. highest temperzstfure portion the scale was very tenscicus and did not

flake when scraped. Results of the scale samples with the approximate
temperatures are shown below:

Bulk Water Pilpe Surface
Sample # CO3%  ca§  Feth _Temp. F Temp. F
1 1.5 0.1 73 107 227
2 5.9 0.5 91 152 262
3 2.1 2.0 61 210 310

On the basis of these results it is tentatively concluded that the depos-
ition of a calcium carbonate scale 1s not of serious consequence at
these temperatures.

Orgenic Studies. The pyrolysis rate of iscpropylated-Santowax (M (ISOM)
has been established as a function of temperature. In general, ISOM has
about the same thermal stability as MIPR. The activation energy for
pyrolysis wvas measured to be 72 kcal/(mole}{°C), which is the same value
ag for the three terphenyl isomers.

The pyrolysis studies of benzene have alsoc been completed. This sub-
stance polymerizes ten times slower than biphenyl. The activation

‘energy 1s 93 kecal/(mcle)(©C), which is about the same as the values

reported for condensed ring aromatics in the literature. However, this
value 1s higher than the values reported for decompesition {(rather then
polymerization) of benzene under the actlon of pyrolysis.

Nonmg;allic Materials Development

Graphite Development. Purity tests in the Hanford Test Reactor have
been completed on experimental graphites from the Speer Carbon Company
and Naticnal Carbon Company. The purpcse is to evaluate the effect of
new raw materials and variations in processing methods on the final
graphite purity. The results of these tests are:
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1. Resin impregnates used to decrsase permeebility did aot
affect purity when followed by AGOT re-graphitization.
However, when followed only by a 950 C bake, purity was
too low for reacteor use.

2. Bars in sizes up to 16-1/2" x 16-1/2" x 50" were AGOT
processed with purity comperable to 4" x 4" x U8"material.

3. Incressing the size of the furnace loading over that
normally used did not affect purity.

L. A new type resistor used in packing a furnace loading
of standard AGUT resulted in purity toc low for reactor
use.

5. Additives to the base mix to increase density did not
affect final purity.

€. A chlorine purification process produced material of
purity equal to "F" processed material.

Arrangements have been made with Naticnal Carbon Company to irradiate
graphite semples made from alternmate coke sources to determine their
dimensicnal stability. One coke is similar to the Kendall coke
(previously used but now unavailable) and may have properties of partic-
ular advantage in high temperature applications. Irradiations of these
semples will be ccompleted in time to allow their being considered for
use in the NFR if testing 1s started soon.

X-Ray Studies of Radiation Damege in Grephite. Prior attempts at
determining the enmergy of formation of interstitials and the inter-
stitial position in graphite had been made by Dienes /3. of Appl. Phys.
23, 1194 (1952)7 aesuming a perfect lattice. No relaxation of the
lattice was essumed, slthough it seemed that when some estimate could
te made of the degree of relaxstion, a second camputation would be
justified. From cold neutron scattering measurements of the interstitial
concentration and the x-ray intensity measurements of the percentage of
disordered material, it is estimated that approximstely ter atoms would
be in the disordered region around an interstitial. Calculations were
repeated both with and without relaxation of the lattice for twe possible
interstitial sites: (1) interstitials directly over the center of the
nexagons formed by the carbon atoms in a layer and just below the mid-
plane between layers, (2} interstitisls located in the mid-plane and
midway along the a, direction. The results indicated thet the first
position, previcusly believed to be the lowest energy positiocn, was not
the lowest energy position for interstitials even without any relaxation
of the atoms. With relaxation of the atoms, the second position was
definitsly the lower energy site. These results are applicable to the
interpretation of the intensity of x-ray diffraction lines of irradlated
graphite. '
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A portion of the camputation necessary for the Fourier analysis of - -

the x-ray diffraction lines from irradiated graphite has been completed.
This portion involved <he inversiocn of a 32 x 32 matrix which yields

a gorrection, arising from gecmetrical and polarization factors, o

the Fourier coefficients for the (002} graphite peak. This correction
will be applied to the coefficients computed from the data. Iz addition,
the programming of the routinme for the computation of the Fourier co-
efficients on the IBM 650 has been completed.

Stored Energy Monitoring. Measurements on the total stored emergy of

cores removed from an uncooled graphite channel in DR Reactor have beexn
completed. These samples are representative of the filler block graphite
which operates at 450 to 55C C. The amount of stored energy foumd varied
frém 20 to 55 cal/gm depeanding on the position along the chamnel. This

is some 25% less than the amount previcusly predicted from C, measurements.
This amount of energy could not result in a spontaneous increase in graphite
temperature. Cores have beer removed from other parts of this and other
Hanford reactors and total stored energy 1ls now bheing measured on these

samples.

Structural Materials Development

Zirconium Tubgng_for Present Reactors. Several vendors were contacted

to determine their requirements for developing febrication processes o
produce ribbed and ridless Zircaloy-2 tubing sultable for retubing the
present Hanford production reactors. Contracts were negotiated with
Allegheny Ludlum Steel Corp., and with Harvey Alumimm to coanduct develop-
ment programs at their own expense, except that HAPO will furnish the
zirconium metal. Considersble confidence was expressed by the vendors
that f£irm priced bids would be possible early in 1959. A proposal for
additional work is expected from Superior Tube Co.

NPR Type Tubing. Those companies interested and capable of producing NPR
type Zircaloy-2 process tubes were contacted to determine what further
development work was required to permit them to bid with confidence on =z
production size order of this tubing. The Chase Brass and Copper Company
wishes to perform additional experiments oo extruslon, welding, and
drawing, and a contract was negotiated with Chase wherein Hanford will
supply zirconium sponge snd scrap and Chase will bear all fabricailon
coets. Similar proposals are expected from Tube Reducing Corporatiorn,
Msllory Sharon Metals, Allegheny Ludlum Steel Corporation and Hunter
Douglas Aluminum Company.

Thermal Hydraulies Studies

Resctor Flow Hazard Studies. Four additional experiments were run sim-
ulating the thermal hydreulic events following a rupture of a2 fronot hy-
draulic connector to a process tube at C Reactor. These experiments

were conducted using a "C" size I & E heater rod in a "C" process tube

in the 189-D heat transfer apparatus. The rupture incident was simulated
by valves which simultanecusly shut off the flow to the tube and vented

1238108 DECLASSTRES®




A1-18 HW-57225

the coolant within the tube to the atmosphere. Approximately 2.5
seconds after the water loss, the heat generation was decressed at

a rate corresponding to a reactor scram. Temperatures of the heater
rod and cecoliant, pressures, and flow rates were all recorded on high
speed recorders during each run. The results to date were for 1000 kw
tube powers and 120 C outlet water temperatures and irdicate heater
rod temperature very close to the melting point of sluminum. However,
it is felt that the simulation of reactor conditions was overly severe
50 plans were made to modify the spparatus to a closer simulation of
actual reactor conditlons.

Thermal Cycling Tests for GE-ANP. Special heat transfer experimenis
were completed for GE-ANP. The experiments were performed to evaluate
the stresses during thermal cycling of a pressure fube spseimen which
is a scale model of an in-reactor tube scheduled for use im the ETR.

The Inconel spacimen was 21.9 inches long, 3.1 inches OD with a wall
thickness of 0.093, and had a welded seam along the length. The
. specimen was electrilcally heated in a special apparatus arranged io
189-D where the current frcm the large moior generstor seis was avail-
able. The heat generation was 202 watts/gram which produced a heat
flux of 1,240,000 B/hr/sq £t from the outside surface to the cooling
vater flowing in annular flow along the specimen.  The average water
temperature during cycling was 105 F while the temperature on the
inside wall of the specimen reached 780 F during the heating cycle.

The thermal eycling consisted of increasing the heat generation within
the specimen until *the required heat generstion rete and inside wall
temperature were achieved. The power input was thken dropped to zero
and after equilibrium conditions were reached, the heat generation was
again increased. Operation was on a twenty-four hour basils for =z cne
week periocd. A total of 5000 cycles were campleted.

Hydraulic Studies. dydraullc characteristics were determired for two

new sizes of K Reartor I & E fuel elements. The K-ZII-A is an eight-

inch normal urarium element with 1.460-ineh OD ard ¢.385-inch ID. The
K-ITI-E is a six-inch enriched uranium element with 1.45b-inch OD and

0.400-inch ID. The results of the hydraulic characteristics were pre-
sented in HW-56589.

A paper was prepared for presentatior at a Genaral Electiric Company
Symposia on "Test Techrigues ir Heat Trapsfer and Fluid Flow," te be
held on September 30, 1958, in Schenectady. The paper, HW-46046,
"Methods for Investigatirg Critical Discharge Phenomena with Saturated
Water," describes experimental pro-edures and tschniques which have been
found convenient to use in the investigation of critical flow conditiens
for a piping assembly. Some Hydraulie Laboratory data are presented as
sxamples to 1llustrate the techniques.

Critical flow studies in short sharp-edged flow nozzles nave been con-
tinued. Both subcooled water and two-phase steam-water mixtures have
been investigated in nozzles 1/2", 3", and 5" in length with a 0.469"
bore.
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The pressure proflle along the length of the five-inch nozzle for two-
phase flow indicates a limited degree of pressure recovery downstream
of the vera contrazta. The pressure recovery sesms comrplete at about
three dlameters downstreem. DBeyond *the recovery pecint, the pressure
begins to drop apd this nozzle section i3 acting as a section of hori-
zontal pipe carrying a two-phase mixture. It is thought that eritical
flow ovcurs in two loeations in thils rozzle when passing a steam-vater
mixture. First, *the choking acticn of critizal flow must exist at the
vena contracte and, second, critical flow seems %o exist at the axit
as pointed out by the steep pressure gradien®t at the nozzle exit. Ex-
perimentally, all that can be said is that criticsl flow sxisis at
least once in the section.

Assuming that ceritical flow does occur at *he end of +the nczzle, the
following calculations were performed: (2} exit quali*y was calculatesd
on the basis of extrapolated discharge pressure and ap isentropic ex-
pansion, {2) the actual flow rate compared to that predicted by theory.
The discharge rates were always greater than predicted from theory by
a factor of 1.9 to 2.6.

High Pressure Heat Transfer Apperatus. The reconditionizg of the Ingersol-
Rand recycle pump was compieted and tne performance of the puwmp was-
checked at high temperatures and pressures. It was found that even

though the pump seals had been completely replaced, an excessive amount

of injection water was passing through the seals. This means that it

will be impeseible to hold the system pressure at 2000 psia at near
saturation temperatures. The manufacturer was contacted concerning the
situation.

Mechanical Equipment Development

Organic Cocling System Ccmponents. The MOTS-1l facility operated at
temperatures between 575 and 665 F during the month. All four mechan-~
ical seals were removed for inspection and replacement of worn parts.

The Duraseal had 2 scored shaft at the contact point of the teflon shaft
seal and worn teflon shaft seal "V" rings. The Seslcl graphite ring had
8 shattered skirt. The faces of the Byron Jackson sesl were deeply
scored due to insufficient cooling by the seal pumping ring. Due to the
short runring time of the John Crarce seal, no signs of wear were observed.
After renovaticn of the seals, a seal life test will be run.

‘Shielding Studies

Attenuation Studies. A fast peutron relaxation length of 7.19 cm has

been obtained for ferrophosphorus concrete {density of 4.83) in the
ags-cured condition. Further details are reported in "Shielding Prop-
erties of Ferrophosphorus Concrete" (HW-56088, E.G. Peterson). The test
slabs, after being baked at 100 £, are now heing irradiated in the test
well. The experiments on ordinary concrete baked at 100 C are belng
analyzed, and the test slabs are being baked at 200 C.

A formsl report, Rsdistion Damage to Concrete,” {HW- 56195, R.G. Clark)
was lssued.
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Fast Neutron Spectrometer. The manufacturer of the 100-channel analyzer
has sent an engineer to Hanford and most of the faults have been corrected.
The unit is cperating and is being checked for marginal operation.

B. WEAPONS - 3000 PROGRAM

Research and development in the fleld of plutonium metallurgy continued

in support of the Hanford 234-5 Building Operations and weapons development
programs of the University of California Radiation Laborateory (Project
Whitney). Details of these activities are reported separately via distrib-
ution lists appropriate to wespons development work.

C. REACTCR DEVELOFMENT - 40C0 PROGRAM

Jag Cooled Power Reactor Program

Graphite Studies. A revised Eanford research and.development proposal for
GCFR graphite studies was completed. The primary purpose of the proposed
Program 1s t¢ secure improved knowledge of the rescticn of gas coolants with
protected and unprotected graphite over a range of conditions of practical
interest for gas cooled power reactors, and to devise means to meintain high
gas temperatures in such reactors with tolerable damage to the graphite moder-
ator. This program will alsc Ilnclude efforts in areas other than coolant-
graphite reactlions. Examples of such items are graphite contraection, graphite
development and procurement, thermal conductivity, strength, and diffusion of
fisslon products in impregnated graphite.

An in-reactor recirculating gas lcoop has been included as part of the proposed
program. The feesibility of installing a COE-graphite loop in one of the pro-
duction reactors has been reported by Process Design Operatiom, IPD, in HW-565L6.
Further study Iindicated that a more favorable locaticn for the gas loop 1is the
PRTR. The locp as presently scoped by the Design Development Operation, ELO,
will consist of in-resctor and ex-reactor test sections, gas bearing compresseors,
heaters, make-up facilities and necessary pressure and temperature control de-
vices. The loop design pressure and temperature are 500 psig and 1100 F,
r2spectively. Studies will be continued *o determine the additional cost and
equipment required to aceommodate small amounts of fissionable material in the
loop.

CUSTCMER WORK

=t

Radiometallurgical Examinsations

I & E Natural Failure (RM-243). Examination of a netural ursnium I & E fuel
element failure from tube 3049-KE (624 MWD/T, failed 5/10/58) was completed.
Metallographic exapmination of two jJacket sections revealed severe inter-
granular attack at the edge of the hot spot cerzter and moderate attack 1/2
inch Zrom the crater edge toward the center of the slug. Spheroidization

cf the siliecon in the ALS1 of the section from the edge of the crater was
obgerved. Temperatures of 32% € +o 375 C in this area were estimated on

the basis ¢f the microstructure observed. No silicon sphercidization was
detected in the other section.
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IP-81-A Blunt Nosed True Line Solid X-800L Bupture Frcz 105-DR ‘EM-228).
Examination of the X-8C0L ie.g., M-38C) jacketed, tlun®t nosed true line solid
preduction fuel element rupture from 105-DR has beez completed. It is con-
cluded that failure of the piece occurred as a resul® of misaligmment of the
fuel element cclumn. Indentaticns on the femalz end of ths rupture showed
that the male end of the piece immediately upsiream from the rupture was
cocked away fram the ribs. The plece was approximstely 0.070 * 0.010 inch
out of line, The reduced water flow in the upper portion of the annulus
caused heating of the fusl element on the upper side which led to the failure
of the X-8001 jacket.

IP-148-AC Examination of Rupture from 0957-C {RM-247). An internally and
externally cooled, enriched, fuel element rupture from tube 0957-C was shipped
to the Radiometallurgy Laboratory August 8, 1958, for examination to determine
the cause of failure. The piece was irradiated to 870 MWD/T and had 108 days

of effective operation. Visusl examination of the slug showed the uranium

had split longitudinally. The cleevage axterded from anp area one and one-half
inches from the female end Yetween the rib marks, across the slug diagonally,

to an ares three-Ifourths of an inch from the male end, directly opposite +the

ridb marks. Strietions of the Jacket indizated further fracturing of the uranium
had occurred.

Near the male end of the slug the jacket appeared to have been heated over
an ares three inches in length end cne inch in width. The heated area wes
directly opposite the ribs on the upper porticn of the slug.

Coolant Systems Serviece Testing

The mockup tube system was recently revised to permit testing of "RTD's
{Resistance Temperature Detectors) for the K Reactors. A previous test at
140 C in process water caused a failure in the silicone rubber zeal arocund
the RTD. The new testing includes four elements at 120 C and 50 gpm in
process water and 14 elements at 140 C and 30 gpm. A Marmon-Conoseal type

NPR cep seal failed after about six cycles fram 200 to 50C F and was removed
frem Tthe RTMDAT. A Beli-rine +vme NPR ~an aerl hmna Avealed AR t4imoe hetusen
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Samples Processed During the Month

Total samples processed 328
Photographs

Micrographs 297
Macrographs 106

Total 403

The following Trips and Visits Reports apply to activities on 2000, 3000, and 4000
programs. Technical activities on the LOCO Program - Plutonium Recycle Test Re-
actor are reported separately in EW-57225 A2,

?-ulwﬂv)/

Mansger, Reactor and Fuels Research
and Development Operstion

FW Albaugh:kb
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PLUTONIUM RECYCLE PROGRAM

MONTHLY REPORT - AUGUST 1958

REACTCR & FUELS RESEARCH & DEVELOPMENT OPERATION

Plutonium Fuels Development

Al-Pu Cspsules for MIR Irradiation (GEH-3-33 through 40). The Al - 5, 10, 15 and

20 w/o Pu and Al - 12 w/o S1 - 5, 10, 15 and 20 w/o Pu alloy cores for the cepsules
to be irradiated in the MTR under tests GEH-3-33 through 40 have been cast, sampled, -
and machined. Analytical results have not been received yet on the AlSi - 20 w/o

Pu alloy samples. The Zircaloy Jacketing components are heing welded and radio-
graphed. The alloy coreg will be given en annealing treatment prior to final dimen-
gicnal ingpeetion and assembly.

Al-Pu Alloy Clusters for KER Irradistion. The first four-rod cluster of Zircaloy
elad Al-Pu has been charged into the KER loop facility and Is operating satis-
factorily. The second four-rod cluster containing Al - 8 w/o Pu and Al - 12 w/o 51
8 w/o Pu alloy cores, which is to be irradiated inm the KER loop facility under
Production Test IP 186 A, was delivered to KE Reactor con August 15, 1958, as
ascheduled. This cluster constituted opne portion of the current standby charge for
Loop 1 and will be charged during the first quarter of 1959.

Pu0p-UOs Mixed Crystal Oxide Capsules for MIR Irradiation (GEH-3-43,4%). Flux de-
pression calculations have been completed for the Puls-U0o mixed crystal oxilde
capsules which are to have the concentratiom of Pu adjusted so that the capsule

is equivalent, from a heet generation standpoint, to a similar size capsule of Al -
1.8, 5, 10, 15 and 20 w/o Pu alloy. Fuel material demsities of 90 and 70 percent
of theoretical values were considered. For instance, 1t wag calculated that a
mixed crystal oxide whose density was 70 percent of theoretical and the composition
of which was natural UOp - 0.187 w/o PuOp is equivalent from a heat generation
standpoint to an AL - 1.8 w/o Pu alloy of similar size. Also, it was calculated
that a mixed crystal oxide whose density was 90 percent of theoreticsl and the
composition of which was UOp - 0.0259 w/o PuOp is equivalent from a heat generation
standpoint to an Al ~ 1.8 w/o Pu alloy of similer size. The flux in the center of
the 70 percent dense oxide is 96 percent of the flux on the surface and the flux

in the center of the 90 percent dense oxide is 95 percent of the flux on the surface.

Sheatbing for Plutonium Fuel Element Development Studies. The initial 600 feet of
the order for Zircaloy-2 tubing for 19-rod cluster fabricestion for PRTR loading
is tentatively scheduled for delivery during the letter part of September 1958.

An order for 400 feet of 304 alloy, thin wall (0.008-inch thickness) stainless
steel tubing, scheduled for shipment on August 20, 1958, bas not yet been re-
ceived. A request was issued to procure 300 feet of 3ChL alloy stainless steel
tubing of 0.005-1ach wall thickness. This tubing is to be fsbricated from
vacuum-melted stack.
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Diz Casting. The detailed design of a tube holding block adaptable to & 400-ton
die casting machine is being made by the Kux Machine Company. To conserve on
time, fabrication of components will begin when the desigre is completed; however,
final machining will await PMO design approval.

An aluminum-uranium alloy was cast imto 0.020" wall Zircaloy with the present
prototype equipment. The tubing hed been pickled and vacuum annealed at 500 C
for one hour and stored in an argon atmosphere prior to casting. The 775 C melt
was vacuum die cast at 1600 psi to a density of 93.5 percent of theoretical.
Radiographs showed considerable centerline shrinkage, but good adherence between
tubing and casting. This density is an ineresse of 2.5 percent over & casting
iztc Ziresloy which had not been cutgassed.

Air Presgure Injection Casting. A method was develgoped for fabricating Al-Pu
irradiation capsules by injJectlon casting. A capsule was made with fusion

walded end closures that were free of contamination. Another capsule that was
~un Tor pille cherging was found to have gross Pu segregation. This experiment
will ve repeated to produce injection cast Al-Pu capsuless for irradiation testing.

Installaticn is nearly complete for the glove box injection casting equipment.
This eguipment should be ready for trial runs next month. "Cold" experiments
are planned to evaluate the apparatus before going "hot”. '

Extrusion. The 280-ton extrusion press was ccompleted and preliminary experiments
have commenced. Wrought 1100 and 6063 aluminum billets were extruded into 1/2-
ineh diameter rods over 20 feet long. Previously developed die design and lubri-
catlon techniques were used. All components of the hydraulic system functioned
properly. The retio of die throat bore and extrusion diameter appeared to be
markedly temperature dependent. Experiments are currently under way to obtain a
diz throat diasmeter value for this temperature dependence,

Welding Development. Closures on injection cast, Al-Pu bearing fuel rods have
een successfully accomplished. Requirements for non-contaminated welds are that
all of the Al-Pu core material be machined away from the weld zcnoe.

An extension tube is being installed on the vacuum welding box to permit end cap
closures on full length 19-rod cluster elements.

19-Rod Fuel Element Cluster Engineering. A full size stalnless steel-clad,
aluninue-cored, 19-rod cluster has been fabricated for hydraulic pressure drop

and thermal cycle tests. Before this cluster is delivered for testing, two
Zircaloy clad and Zirealoy wire wrapped rods will be substituted for the corres-
ponding stainless steel rods in the cluster. One rod will be placed in the six-
rod ring and the cther in the 12-rod ring. These tests will be the first conducted
at Hanford on an eight-foot Zircaloy-2 wire wrapped and clad element. The date of
finsl assembly of this cluster i1s dependent upon the completion of etching facil-
ities which are necessary before the rods can be autoclaved.

Another item to be tested will be the compression bands arcund the circumference
of tne cluster. The purpose of the bands is to compress and hold the rods to-
gether until all adjcining rods and wires are in contact. The types of bands
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will be tested, cne 1/8-inch wide and another 3/16-inch wide. Both size bands are
made from 10-mil thick stainless steel. The thickest part of the band, which has
two wraps around the cluster, is over the buckle. This measures 70 mils and is
within the cuter limits of the wire wraps. An air tocl has heen adapted to apply
a pre-set tightening force onm the bands and different loads will be applied on the
two types to determine which is the proper one.

Facilities

A machine which wlll disassemble an Irradiated 19-rod cluster for inspection and
reassemble it for a return ceycle in the PRTR 1s belng scoped. This machine will
be located in the fuel element inspection cell.

The design of the rod straightening machine hood and modificatiocns are $0% ccmplete.

The 50 kw motor generator set has been tested. The following equipment has been
accepted froem Minor Construction: mold preparation hood, canning hood, autoclave
hood, extrusion press, and ¥leetrical work on cryvlite system.

A design was completed for a vacuum amnealing furnace capable of heating ten
eight-foot long Zircaloy tubes to TOQO C in =2 vacuum of less than 0.1 miecron.
This furnace, when fabricated, will be used to vacuum outgas Zircaloy tubilng
prior to injection casting.

U0z Fuel Development

Irradiation of Swaged UQs Fuel Elements. In-reactor tests of fuel elements con-
taining UOp powder compected by sweging are being conducted to determine: (1) the
irradiation behavior of swaged UOp, (2} the accurascy of core temperature predic-
tions, and (3) the dimensional stability. Four-rod cluster fuel assemblies were
inserted in KER loops 1 and 3, during the outage of August b, 1958, for irrediation
to 1000-2000 MWD/T. These clusters represent 528 inches of 0.625 OD swaged UOp
fuel rods fabricated with naturel and with 1.6 w/o enriched UOp swaged to demsities
which were 8L to 89% of the theoretical. Stainless steel and Zircaloy-2 were used
to clad the UDp powders. Also under irradiation, in a productior process tube in
another reactor, is a three-foot long, stainless steel clad, swaged UDp fuel ele-
ment. Approximately half of the requested burnup has been completed without in-
eident. Two sweged capsules with natural UOs and three with 2.44% enriched UCp
also are being irradiated as part of a program to determine the stability of swaged
UO, elements operating with extremely high core temperatures and to long exposures.
Two additionsl capsules are under irradiation in the ETR at a reported flux of
approximetely 1.4 x 101%.

Irradiation of Tubular Fuel Elements. Uranium dioxide (8% U-235) rimgs, (2.30"

0 x 1.786" ID} and pellets 0.5" diameter, were fabricated for a six-foot tubular
fuel element to be irradiated next month in SRE, as part of & joint HAPO-AI program.
The oxide was fabricated by the conventional technigues of pressing, sintering and
grinding. Fabrication of fuel for a second six-foot SRE assembly is under way.
Included are three feet of conventional core (2.310" 0D x 1.786" ID) and three feet
of l/2-inch thick rings of the same diameter, but with each ring accurately drilled
with six 0.33" thermocouple holes. '

UNCLASSIFIED
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Swaged UOp Fabrication. Febrication of nine swaged UOp (2.42% U-235) fuel rods
Tor Irradiation in the VEWR is complete except for autoclave testing. The UCsp
in these fuel rods compacted to 87.5 £ 0.5% of the theoretical density. Fuel
reds also were swaged for four sevem-rod clusters to be irradiated in the KER
loops. Various UQp powders were used in these rods, to obtain densities of 84
to 90k of the theoretical. A special "high-fired" UO, powder frem ORKL alsoc
was lovestigated. The densities achieved in swaging this material were 1-2%
less than those obtained with UQ, powders prepared at Hanford.

UCo for Swaging. Pyrophoric 2.42% enriched UQs having a surface area of 7 mé/g
was converted to massive sintered UOo having a density 95.5% of the theoretical.
This was accamplished by sealing the UO2 into rubber tubes which were then iso-
statically pressed. The large compacts were then sintered in hydrogen to obtain
pisces of demse UQp which could be crushed and sized to obtain material for
svaging fuel rods for irradiation in the VBWR.

Eigh Density UQso Powder. Ammonium diuranate was evaluated as a source of high
density powder for sweging. Sintering of locse ammonium diurapate powder to
obtain UQp apparently has no advantages, inasmuch as sintering temperatures of
approximately 1700 C were required. Sintering of cold pressed ammonium diluranate
compacts is still being investigated. -

Bigh Temperasture Irradiaticn Studies. The behavior of ceramic fuel materisls

under extreme irrediation temperatures is being studied. Four elements consisting
of loose-unsintered, enriched UOp in Zr-3 cans, six inches long end ome inch CD
were irradiated and are now dDelng examined. Preliminary observations are summarized
velow.

1. The UQCs powder was redistributed to one end of each of the elements.

2. The redisﬁribution occurred during the initial part of the irradiaticn
and remained in the seme position during the entire cyecle.

3. The powder in one element in each of the two irradiations relocated
vertically to the top of the can. Powder in the other element in each
test was relocated to the bottom.

L. The columnar grains surrounding the molten center consist of large
crystals of UOp. The U0, outside the tubular crack, approximately
2/3 of the radius from the center, exhibits a microstructure vastly
different from the columnar grains, 1.e., smaller crystals, larger
volds, and an unusual microstructure within the grains.

5. The high molar percentage, 63%, of hydrogen accompanying the released
gasecus fission products has been attributed to the release of hydrogen
edsorbed during the reduction step in preparing the UQs powder for
irradiation.

Facllities. The Sciaky seam welder was checked out and operated satisfactorily
by the vendor's representative. The large sintering furnace alsc was checked
at low temperature by a vendor's representative. The operability and circuitry
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were found to be generally satisfactory, although several minor modifications to
the electricsl wiring are required. The evacuable, inert atmosphere welding
glove box could not be evacusted to the requiredpressure, principally because
octyl alechol had been used by the Minor Construction contractor to clean up the
piping. The unit has been dismantled for a thorough ¢lean-up. A monorail and
gwitehes for an overhead system for conveying the PRTR fuel element to the several
assembly stations were procured from excess.

Correosicn Studies

FRTR Steel Shot Corrosicn Tests. The PRTR top and bottom shields are to employ
steel shot, cooled by softened water. Previous tests showed excessive corrosion
of five kinds of shot in softened water, the voids arcund the shot becoming
plugged with rust. Hence, a program was started to evaluate corrosion inhibitors
in this service. Fllming amines and raising the pH with sodium hydroxide were
considered. '

The filming amines tested so far, Corban 207 and Kontrol 12, were worse than
useless In the service, as measured by loss of flow capacity of the shot. Cther
amines are being tested. However, the usual condition for success with filming
amines is ccmplete exclusion of oxygen. Oxygen will not be exelided in the PRTR
shield and is not excluded in the test spparatus. Hence, success with filming
amines is not likely in this system.

The first test on sodium hydroxide as a corrosion inhiditor failed, though there

was little evidence of corrosion. An improper regeneration cycle on the water
softener allowed calcium to get past the softensr. This ealcium was precipitated
ag the carbonate by the sodium hydroxide addition. The caleium carbonate ccmpletely
plugged the system, though there was little evidence of rusting. A new test is
under way with better comtroel of the water softener. This technique is expected

to control the corrosion, though the Ne-2% radicactivity problem remains.

Corrosion resistant shot would be more satisfactory than inhibitor systems.
Design Development Operation is procuring shot of Duriromn (1W% Si) compositiom,
which are expected to be entirely reeistant under these conditioms.

PRIR Component Testing

Hemmel -Dahl and Powell control velves have rum over 200 hours on ELMO-T7 for lesk
testing at 535 P, 1300 psl. The Powell valve began leaking immediately after
startup, averaging .3 ml/min leakage. It was inspected at the next loop shut-
down, the packing tightenmed, and the leakage stopped. The Hemmel-Dahl valve
began leaking after 30 hours with an average of 0.02 ml/min leskage, The packing
was not tightened during shutdown and the leak rate increased to 1.3 ml/hin upon
loop startup. ' :

An iplet fitting using an 18-thread per inch Parker %tubing connection on one end
and & 12-thread per inch fitting on the other began lesking on the 18-thread per
ineh end after loop startup. The section ran a total of 100 thermal cycles be-

tween 300 and 490 F. In one four-hour check pericd, the 18 tpi end lost 15 ml/hr
and the 12 tpi end lost 12 ml/hr. Neither end leaked during 50 hours testing at
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a steady state 535 F temperature. A PRTH resistance ftemperature detector using

a strap-on deslgn was tested to determine response time and accuracy. Preliminary
results sbow a fairly good response rate with about a 25 F difference between the
internal fluid temperature and the strap-on RTD.

Zirconiwm Tubing

With the completion of a development crder with Damascus Tube Campany, all sizes
of Zircaloy tubing have been produced for the nested tubular fuel element. As a
result of various develcopment orders, several vendors are now in a position to
pid competitively on the fabrication of such tubing on a guaranteed product basis.
Progress was made toward the production of extermally ribbed tubing for the nested
tubular fuel element by bhoth Nuclear Metals and New Rochelle Tool Company. Several
techniques were employed by Nuclear Metals to obtain final dimensions for their
axtruded ribbed tubing. At New Rochelle Tool Company the basic features of the
walding pachine have been completed, and tests are being performed to debut the
meananical and electreial features of the unit. Test welds were made wsing a
series of conditions and are being evaluataed to permit the vendor to produce
initial sample tubes for acceptance testing.

A development lot of Zircaloy-2 tubing for the swaged oxide element was received
f-om Wolverine Tube Company. FPreliminary swaging tests by Ceramic Fuels were en-
couraging; comsequently, Wolverine is proceeding with a producticn size order.

A production crder of tubing for 19-rod ¢luster fuel elements for plutonium-
tearing fuels was placed with Wolverine, with promised delivery of the initial
guantity of tubing in late September. Wolverine is currently well along toward
sompleting the fabrication of this tubing.

ids were raceived for the fabrication of 100 Zircaloy-2, PRIR process tubes.

Although several fabricators are willing to undertake the job of producing this
+#1bing, none were completely respomsive to the terms and conditioms of the inquiry.
Direzt regotiation for the fabrication of this tubing was initiated with the Tube
Heducing Corporetion for approximately 100 tubes, and with Hunter Douglas Aluminum
Company for approximately 30 tubes. The process proposed by Tube Reducing has
beer. developed over the past year and a half in cocperation with Chase Brass and
Ccrper Company and Allegheny Ludlum Steel Corporation. A new fabricating process
amuloying cold precision extrusion was proposed by Hunter Douglas Aluminum Company.

Radicmetallurgy Laborztory Studies

Radiometallurgy activities in support of the 4000 Progrsm included a continuation
of the examination of Zr-3 clad, UO; fuel elements and the collection of 32.5 mm
of gas {STP) from cne of the capsules. The results and conclusicns of the above
work are reported in more detail in comnection with the respective development
trograms involved.

thermay Hydraulics Studies

Experimental Results. A short report has been prepared concerning the hydraulic
characteristics of the 19-rod PRTR fuel element. Experimental data with light
water at 66 F indicate that pressure drops along the fuel element is described
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satisfaetorily by the hydraulic radius concept. For example, at 10C gpm the
calculated pressure drop is 0.85 psi/ft whereas a value of 0.88 was experi-

mentally determined. Since the effect of the spirsl wires was ignored with

the exception of area considerations, this agreement between theory and ex-

periment is considered to be exceptional.

A new group of experiments were conducted to help determine the response time
of the proposed O to 25 psi (AP) PRT™R flow monitors, The specific purpose of
these tests was to determine the time base from which to measure the trip
response time of the flow monitors. Offner High-speed recorders were used to
record travel of a quick-clesing valve, flow rate {indicated by a Potter
turbine~type flow meter), absolute pressure downstream of the gquick-closing
valve, differential pressure across a venturi, and relay trip of the proposed
PRTR flow monitors. These tests showed that the 4 P as seen by the flow
monitor and the actual flow rate do not drop appreciably until sbout 0.3 of a
second after the quick-closing valve has closed to the 60 percent flow position.
Basing the flow monitor trip response time on this new time Zerc, the flow
monitors now have a trip response time of about 0.3 second for a 40 percent
flow reduction. This is much more satisfactory than the 0.6 to 0.7 second
response previously reported.

PRTR Calculations. Further work has been done on the problem of the air
cooling of the Mark I and Merk II B fuel elements for the FRTR reactor during
optical examination. A program of experimental work requiring a minimum amount
of new equipment has been outlined.

4 study has been made of the effect of temperature and pressure on the sol-
ubllity of helium in heavy water. Solubility data for helium in heavy water
have been presented graphically in a form such that ocne can follow pressure-
temperature transients during reasctor cperation and read off directly values
for belium solubitity. The release of helium during normal cperation and
during a screm with power fallure have been computed. The effect of this
release on the reactor operation has been considered.

Mechanical Eguipment Development

Design Test FR-20 - Calandris Characteristics. The prototypical dump valves
were insgtalled in the calandria mockup and are now being altered to meet re-
quired response time. The mockup flow system is being changed from single pass
to recireulation for the moderzior level control tests. A testing priority
was established for the mockup as follows: (1) Moderator Flow Distribution
Tests, (2) Moderator Level Control Tests, and (3) Moderator Dump Tests.

Design Test PR-24 - Shroud Tube Bellows. The Sclar Aircraft Company has de-
veloped a satiafactory method of brazing the aluminum ends to the stainiess

steel bellows. The stainless steel ends of the bellows are titanium plated
before the brazing process. These bellows will be tested after receipt.

Shipment of the Sclar alumimum bellows for testing is also expected in Seplember.
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After being flexed 12,000 times, the bellows from the Masters Products Company
wer? installed on the hot steam corrosion test apparatus. The gas leak rates
of these bellows were 4-1/2 cubic feet/hour at rocm temperature and 3/4 cubic
feot/hour at 600 F. o

The bellows furnished by the U. 8. Flexible Metallic Tubing Compeny broke after
1500 cycles on the flexure tester., Additional bellows have teen ordered from
the Parts Engineering Company.

Design Test PR-25 ~ Shroud Tube Collapsing Pressures and Installation. The
finsl report, HW-570C9, will be issued early in September.

Dgsign Test PR-32 - Biological Shield Moat Reupture Diaphragm. Tests conducted
nsing a ¥.9-mil thick aluminum membrane revealed rupture pressures of 3-1/2 psi.
This value 1s approximately cne-half the calculated and desired value. Addi-
+icnal tests wers run with membranes made with two thicknesses of 4.9-mil foil.
The rupture pressures werse about seven psi. Future tests will be conducted
using a memhrane with a single thickness of eight to ten-mil aluminmum foil.

Desigr Test PR-5C - Reactor Piping Seal Testing. The flanged process tube inlet
Sit+ing utilizing a solid "Q" ring has undergone 750 temperature cycles without
zoticgable leakage, A similar flttipg using a flexitallic gasket hes been
+hermocycled 1050 times without noticesble leakage. The solid copper "0" ring
wag replaced on the inlet gas seal agsembly. The new gasket shows & similar
laaxage pattern, with the greatest leakage during the rapid cocol-deown portion
c? *he cyale.

The nousirg of Nozzle cap assembly "A" has been modified to provide a smaller
clz2arance around the flexitallic gaskets and to permit testing of two different
3izes of gaskets. The fitting has undergone 225 temperature cycles without
azy leakage.

Prceass tube assembly "A" has been thermocycled 750 times without leakage.
Proazss tube assembly "3", utilizing "conseal" joints, was hydrostatically
+235%24 and will be thermocycled. Process tube assembly "C" 1s heing fabricated,
using "as designed" components.

Two Dackings were tested in %the cutlst gas ssal tester, Both the John-Manville
Type MXL43% and John Crane Type 177AI were rejected due to high gas leak rates.

Design Test PR-S1 - Reactor Piping Structural Integrity. The mockup of the
Lawer face is now 90 percent complete. Fabrication of the upper face mockup
a2d outlet jumpers for flexure testing continued.

Design Test PR-63 - Process Channel Leak Detection Facility. All experimental
rk has been complsted. The minimum lesk detected was one drop per five minutes.

The maximum leak rate before the vapor spreads to an adjacent process channel

was aight drops per minute when injected fwo feet above the upper beilows, 15

irops per minute six inches above the bellows, and eight milliters per minute

s1% izches below the bellows.
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Single Tube Prototype Pacllity. Construction of Phase I is practically complete
with the exception of the instsllation of the pump. The pump should be shipped
by Octoper 1. Installation of the full size process tube assembly has begun.

'PRTR Inlet Valves. The 1-1/2-inch valves leaked considerably during the first
operating pericd on ELMO-T7. Following adjustment of the packing glands, there
has been. no measurable leskage.

Aldrich Injection Pump. The pump has operated for a total of 21 hours. Flow
celibration tests revealed a flow of 17.4% gm at a discharge pressure of 10 psi
and a flow of 16.3 gpm at a discharge pressure of 1200 psi.

Test Shaft. Movement of the tube rupture facility was completed.

Seal Test Facllity. Start-up of this facility was delayed for the installation
of suitable thrust bearings on the mechanical seal shafis.

Charge-Discharge Machine Study. A study report was received from Constructiocn
Engineering Operation on possible sites for the testing of the entire machine.
The order of preference was PRTR Reactor Bell, 180-F Building, and 314 Bullding.
A study has begun on the advisability of testing the machine without the main
carriage.

Shielding Studies

PRP Shielding. The review of PRP shlelding was continued. The shield thickness
for the compartment over the stesm gemerator was calcujated, and dose rates
through the vertical czst iron shielding for the fuel element examinatiocn facility
have been computed.

PRTR Instrumentaticn. The initial static and flow checks have been completed on
all prototype flow monitors which have been received. A summary report is being
prepared. All units will be checked next on an accelerated life test.

Ope of the first two wraep-on prototype resistance temperature detectors furnished
by Aero-Research has received 100C thermal cycles for a life test. Two new Aero-
Research prototypes have been received. Three strap-on units have been received
from Charles Bogelhard, Inc., and are still undergoing tests. The low resistance
fram sensor to ground has been corrected. One unit has completed 250 thermal
eyeles. A second instrument was mounted on the KER loop for response tests, and
the results indicate that the response is satisfactory. The third unit has failed.

The rough draft on an 85-point power calculator has been submitted for comment.

PRTR Design Development

Construction Status. The Phase I PRTR contract is estimated to be about 15 per-
cent completed versus 25 percent scheduled. The bottom portion of the contain-
ment vessel has been lowered onto the concrete pedestsl after ingpection and
membrane placement. The knuckle plates and the next higher course of steel plates
have been welded to the ellipsoidal portion of the shell.
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Thae lack of contact noted between the contaimment shell and the concrete pedestal,
when tha former was lowered into place, 1s being resclved by pressure grouting
between the surfaces. The vessel vottom will bBe "sounded" to deteet void spaces,
which will be filled by drilling through the shell and pumping in grout.

The Phase II PRIR contract is estimated to be aboul five perceat completed and
is within schedule, The contractor has completed the well drilling operation

and has poured some of the service building footings. The acceptance test on

the well was completed satisfactorily. A flow of 750 gpm was pusped for abeout
eight hours with little change in water table level.

Dzsign Status. The Phese II-A PRIR design and specifications were completed.
=is coptract will include the river pump structure and condenser stiructure.

The Phage III PRTR design and specifications were campleted on schedule. It is
artizipated that the bid assembly will be forwardasd to the AEC on September 2.
Tna zontract 1s scheduled for award shout November 1. I% is the last major
sonstruction phase for the PRTRH.

Process Tubes. HNo bids were received in compliesnce with provisions of the purchase
nrder. It will be necessary to negotiate a contract for procurement of the tubes.

Pugl Trangfer System. The control papel and electrical design for the fuel
transfer system are complste; modifications to mmke the water plt conveyor
rzmevavle have been ccmplated.

Design drawings of the fueling vehicle were completed by General Mills during
the xouth and forwarded for review. A urief assembly procedure and some repro-
Fuicizle drawings were recelved for inclusion in the Phase III bid package.

Pro225s Pioing. An order was placed for fabrication of & blowdown flash tank
for *he gtesm generator. An order for fabrication of a boiler feedwater preheater-
wzasrator was placed.

M =7 Tlement Examination Faciiity. The project proposal revision to include the
1 Eleoment Exemination Facillty as part of the PRTR project (AEC-167) has re-
sived *he required GE and AEC approvals. The final draft of the design criteria
ls T=ing prapared for issuance.

Ins*ruzentation and Control. Minmneapolis-Horeywell is proceeding with their
dzgign and analysis of the PRTR autcmatic contrecller. The moderator level
dywacics and neutron kinetics simulations developed here have been set up on
~neir analog facility slong with a simulated control system. This simulation

is “eing nused to develop the optimum controller design parameters. Frequency
response runs have been requested by Minneapolis-Boneywell on a PRTIR loading

in which 5C% of the fissions occur in plutonium. This loading, which has a total
dalayed fraction of 0.00541, corresponds to the maximum plutonium enrichment
wonsidered in the latest PRTR Safeguards Analysis. Actually, much lower enrich-
Jents are sxpecied but the automatic controller, while designed for the actual
lcadings expected, will be, capable of handling this loading alsc as a "worst
axpected control case'.

UNCLASSIFIED
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The final design of the automatic contraller is expected by the vendor to be
complete in October, with delivery about July 1, 1959.

PRTR Physics. The three group VALPROD study of the reactivity value of spike
plutonium loading configurations has been completed for fresh and 25% burned out
plutonium for both a D0 and HoO reflector. A limited number of 50% burned out
plutonium cases was also investigated. As was pointed out previously, the power
distribution assoclated with the cases may not be acceptable eren though the
eritical comnditicn is satisfled. Therefore, calculation of perk to average power
ratios end tube powers for easch case is currently under way. An IBEM-550 program
bas teen written which takes the power distribution ocutput of VALPROD and computes
maximum to average power ratio, power per tube, and peak powers for each tube.
Computing time is 1.5 minutes per case. A4 comprehensive report is vpedng prepared
on this work.

A calculation of the maximun rate of reactivity gain due tc burmout of Xe-135
caused by & startup at peak poiscning has been made. It was found that the rate
would not exceed 0.8 mk per minute, and is, therefore, easily controllable.

Flux traverses in mixed crystal oxide (UOp~-PuOp) samples to be irradiated in the
MTR as part of the Plutonium Fuel Development Irrsdisticn Test Program have been
celeutated. Calculation was performed utilizing the IBM-659 P-3 code. The samples
are to be equivalent in heat generation to 1.8, 5, 10, 15 and 20% by weight plu-
tonium in Pu-Al alloy.. Further calculations on samples with other plutonium
carriers are plamed.

Pressurized Gas Cooled Loop Facility. A project proposel for a Pressurized Gas
Cocled Loop Facility was written. Tbe proposed facility, to be installed in the
PRTR, will contain two similar test sections, one located in the reactor and one
in the experimental cell. The cost for the installed facility was estimsted at
about $500,000. :

Plutonium Fabrication Pilot Plant

Over-All Status. Design is 57% completed. Construction is 8% ccmplete.

Design. Phase IIT design is 4O% completed. Scope revisions changed the locaticn
of the vacuum welding box and revised the 1list of Group 5 relocated items to in-
clude a hooded centerless grinder, six-inch rolling mill and furnaces, two rod
straighteners, small extrusion press sud hood, outgassing furnace, cryolite re-
duction furnace, and drawbench.

The rolling mill and extrusion press will be desigpned for hooded operation but
initially installed without hoods.

Cost estimates are being obtained to evaluate the desirability of gas cooling,
rather than weater cooling, for the 30 kw melting furnace.

Hood control system tests have been started.

UNCLASSIFIED
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Construction. The tunnel cover slab was poured, and all column footings have
hean poured to level 0-0. Pouring of the degrease and sutoclave pit walls is
complete.

Procurément. The swaging machine has been received and is being tested by
Plutonium Metallurgy-Operaticn.

The SELO Electric Caupany was instructed August 15 to proceed with installation
of the door alarm system.

Requisitions were processed for the 200-ton hydraulic press and hood, fuel rod
preparation lathe, and oxide preperation line process hoods.

Fu.atbayl

Manager, Reector and Fuels Research
and Development

UNCLASSTFIED
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PEYSICS AND INSTRUMENT RESEARCH AND DEVELOPMENT OPERATION

MORTHLY REPORT

AUGUST 1958

FISSTCONABLE MATERIALS .- 2000 PROGRAM

METALLURGY

At the request of the AEC a "Guide to Shipment of US> Enriched Uranium
Material” was reviewed. This is an Oak Ridge document.

An empirical method was worked cut to estimete the critical masses of
plutoniim shells. The results were used to check the nuclear safety of
shippling three rough castings.

REACTCR

STUDIES ‘RELATED TO PRESENT FRODUCTICN REACTORS

Both theoretical and experimental work was done on the problem of the neu-~
tron epergy spectrum in the vicinity of a temperature discontinuity in a
moderator. Theoretical work inecluded precise evalustion of twenty constants
cccurring in an analytieal soluticn. Experimental work was done in the
FCTR core where foil traverses were taken perpendicular %o a hot-celd
graphite interface. Considerable difficulty has been experienced in heat-
ing the hot region becsuse of heater failures. Cooling a region with
liquid nitrogen has been more successful. Partial znalysis of one of the
experiments indicates good agreement beiween inferred peutron temperzture
changes apd ohserved graphite temperature changes. Analysis of the data has
not been completed to determine & distance from the hot-cold bhoundary which
characterizes the shift in neutron temperature.

Buckling measurements began to determine relative reectivities of solid and
I and E fuel elements in B, D, F type reactors. IPD physicists are in-
terested in getting these measurements for use in reactor safety analyses.

Instrumentation

Application work and investigation continued concerning magnetic core stor-
age elements as applied to redioisotope analyzation circuits.

Annlysis of buckling measurements was completed on a series of experiments
witk T-rod clusters of C.S5-inch-diasmeter rods. This completes the plamned
Program on these clusters. There is no theory correlating these meassurements,
s0 this remains ass a fertile field for future work.

Materials are being assembled to measure k., of a T-rod cluster of 0.526-
inch-diameter rods in the PCTR. These data will be used to check existing
negative buckling measurements cbtained with expcnential piles.

1238493 T
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STUDIES RELATED TO SEPARATIONS PLANTS

More suberitical neutron multiplication messurements were made on 0.925-inch-
diameter uranium rods in light water. The rods were enriched to three per-
cent in UG39, Two lattice spacings were used. TFor each spacing, two experi-
ments were done, one with l6-inch-long fuel charges, the other with 2h-inch-
long charges. The purpose was to measure the effect of experimental geometry
on critical mass. From this information, ome will be able %o better evaluate
the effectiveness of the water reflector swrrounding the uranium-losded core.
The 16~inch-long fuel charges gave critical mass values lower than the 2h-
inch charges by about twenty percent.

Work proceeded on the analysis of PCTR data to obtain k.o of 3% enriched
U03/EpQ mixtures. Thin sheets of boron containing plastic were received
from Phillips Chemical Company. This material will be used as the neutron
absorber in fubure experiments in this series.

At the Oak Ridge Critical Mass Laboratory two loadings were made of 0.95
percent I and E slugs in a mockup of a Hanford dissolver. Twelve tons of
metal were loaded randomly by dumping. A neutron multiplication of about
three was cobtained. From this data ORNL personnel extrapolate a curve of
mass versus inverse neutron muiltiplication to predict a critical mass of at
least sixteen tons. In these experiments the slug packed into the tank with
s dengity of 556 pounds of ursnium per cubic foot. When compared with Han-
ford measurements an unlform arrays of fuel elements, the CRNIL, randcm arrays
give a buckling 30 percent smaller than the Hanford wmiform arrays for the
game density of uranium. This reduction Has been used to calculate a new
allowable batch Limdt for irradiated 0.95 percent I and E slugs in HAPO dis-
solvers. If one assumes that the irradiated slugs have an effective enrich-
ment of 0.98 percent U=37 and that the dlssolution leads to a lower density
of uranium in the dissolver {and hence a more reactive case) then the pre-
dicted critical mass drops from 16 toms %o 6.3 tons. To apply this to an
operational case, one applies a safety factor of 0.9 and divides the result
by two to allow for double batching to get a permissible batch limit of 2.8
tons. Thus, as a result of the ORNL experiments to date, the dissolver batch
limit cen be raised from 1.7 tons to 2.8 tons. More work will be done at
ORNL. A wiform array will be taken criticel for comparison with Hanford
exponential experiments. If more 0.95 percent uranium cap be obitained, a
randor loading will be made critical.

A number of nuclear safety comnsultations were given this month. Froblems
reviewed for plutonium metal processing included the safety of an array of
plutonium pieces surrounded by depleted uranium, a storage bin problem, and
an incinerator problem. Process specifications for critical mass conirol
in Purex Plant were reviewed. Drawings of shipping casis for power reactor
fuels were ewed. Criteria wers established for the handling and pro-
cesaing Hpa . These criteris were made conservative because of the lack of
critical mass data on Np231.

One run on the neutron sge measurement was completed using kerosene moders-
tor.

The permanent magnet on the mass speeirometer was energized and the vacuum
system wes put into operation successfully.

1238494 DEBMSSIFF
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REACTOR DEVELOPMENT - 4000 PROGRAM

Studies Related to the Flutonium Recycle Program

A series of calculations are being made to correlate Eanford reactor para-
meter measurements oz 19-rod Uly clusters in D0 with similar measurements
and calculations made elsewhere. So far the results are that £ values agree
well for our nine-inch lattice spacing and agree to about one psrcent for
the eight-inch lattice.

The Litton computer was used to plot concentrations of U235, and U238, and
2 as a function of flux-time and local MWD/T.

Work has resumed on the problem of theoreticelly predicting the thermal
nevtron flux distribution from a line source in the presence of a cylindri~
cal cavity in an otherwlse infinite mediwm. The pwrpose of this work is o
improve owrr understapding of the operation of the PCTR. Current effort is
on investigating the effect of changes in cavity rediuns and cavity-source
separation on the flux distribution.

Work was continued on the development of a more generalized method for com-
puting lattice diffusion constants. The method involves calculation of trans-
mission and reflection coefficients at the boundaries of the various cylindri-
cal regions - making up a latiice cell.

" Instrumentation

Work continued on the profilometer for use with the PRTR fuel elements. This
device will measure and record the diameter and warp of the elements. In-
vestigation was continued on a second method of cambining the profilometer
and & 5-X viewer to do & similar job in a better manuer.

CROSS SECTICN PROGRAM

A high resclution measurement was made of the fission cross secticn of Amal*l
in the vicinity of a resonance at 1.25 ev.

A special sample containing 96 percent Pu2*t was allocated to Hanford for
improved fission cross section measurements on Puetl. PFission foils are
being prepared from this materiszl. .

Installation and preliminary tests have been completed on the control units
and data recording system for the new KE neutron spectrometer. The spectro-~
meter has been programmed to study the neutron scattering of vanadium. From
this will be obtained & calibration of the apalyzing crystal and detector
used to measure the energy of scatiered neutroms.

Both spectrometers were operated inefficilently during the month because of
contamination problems not arising from the spectrometers.

DECLASSIFIED
e
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BIOLOGY AND MEDICINE - 6000 PROGRAM

ERVIRONMENTAL STUDIES

Atmospheric Physics

Four field experiments designed to measure the crosswind distribution of
concentration of a tracer material at ground level and at distances up to
800 meters from a ground source were attempted. Three of these were suc-
cessful while the fowrth failed completely due to nonfavorable meteorclogl-
cal conditions.

These experiments simulated the conditions which are to be tested exten-
sively next summer. Prototype fleld samplers and the zinc sulfide counter
were tested and a field test of sampler demsity and loadings to be expected
were also campleted. Design criteria for the samplers were relatively
well established but some further testing of equipment, particularly uni-
formity of filter thiciness, was sbown to be necessary.

Fleld testing of the zinc sulfide particle counter developed by the Ins-
trument Research and Develomment Operation hes shown the instrument to be
subject to frequent failure of electronic components. Comparisons of visual
readings of filters loaded with zinc sulfide and readings cbtained from
this instrument have also shown an undesirably large scatier of points,
or contingent uncertainties. These have been ascribed to irregularities
in filter thickness (the particles are irradiated byo| particles through
the filter in the counter) and to nonhomogeneous particle size distribu-
tlons. Efforts have been made to obtain more uniform filters and recent
inquiries have shown that special pigments with desirably small particle
slze ranges have been developed. Close liaison with Instrument Research
and Development to complete the development of this particle counter is
being maintalned.

DOSTIMETRY

The large proporticnal counter with a window of mylar cemented to a stain-
less steel grid appeared to be pressure tight over several weeks. A slow’
decrease was observed in pulse heights from the counter. The decrease is
attributed to outgassing of the mylar or cement or to absorption of the
counting gas. A small side window proportional counter was made for test-
ing krypton gas fillings and for possible use in detecting plutonium in
wounds. An end-window cowunter i3 also being mede for the latter purpose.
Energy calibrations of these counters ars being made with a fluorescent
X-ray source excited by plutonium X-rays.

The study of deftection of wranium in the lungs resulted in better tech-
niques and better calibration. The subject mentioned in the June report
was recounted. The result was 7.6 + 20 mg uranium in the lung. Only a
small part of the uncertainty limit resulted from cowting statistics.
Most of it resulted from lack of knowledge of the normal bvackground to
ve expected from plant employees.
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The positive ion Van de Grasff was not opsrated during the month in order to
permit installation of a new analyzing chamber and magnet pole pieces.

A review was made of the available information regarding factors for caleula-
ting neutron dose rate from neutrom flux. Recommendations regarding the
best values for different situations at HAPO were prepared for forwarding

to Radiation Protection Cperstion.

Electron beam calorimetry wms used to meazsure the electron Van de Graaff
beam power. The result was checked against the value obtained from beem
cwrrent integration and voltages messured with the new condenser divider
system. The agreement between the twec methods was 0.2%, although the un-
certainties in the measuwrements were larger than this. This cross check-
ing is our wmy of reaching the precision of measurement needed for electron
beam measurements.

INSTRUMENTATION

Fabrication work continued on the transistorized circultry for the secintilla-
tion alpha, beta, gamma bhand and shoe counter.

The scintillation transistorized alphe {only)} hand counter has been

in constant use as a demonstration instrument at Purex for one month.

The same counter was previously used for five months in the 329 Building.
Ko meintenance work has, as yei, been necessery in either case. The
:Lnstrument wil] detect and indicate above warning levels for a one hundred
d/m Pue39 source distributed over a 4" x 8" ares. This instrument will
erentually replace the presently used "Four Folds."

The vacuum tube model combination alpha, beta, gamms hand and shoe counter
is still ip constant sstisfactory use in the 329 Building.

The portable transistorized combination alphs, beta, gamma instmument was
further tested and demonstrated during the month. This one instrument can
satisfactorily replace both the present alpha "poppies" and the present
G-M instrument used for beta-gamma surveys. The sensitivities available
with the pew instrument are better for the two instruments it re-
places, It will alsc easily detect CL* betas.

Development work continued on a portable battery-operated dose-rate inte~
grator for field usage. The device will indicate the total dose received

by an individuel if the dose rate 1s known.

Work continues concerning a scintillation system to be used for accurately -
counting neutron-activated foils. Also continued were investigetions con-
cerning different types and asszemblies of radioisotope detectors.

Investigations and experimental work cantinue on a low-level. low-ene
autocorrelation system. To be used with such isotopes as Fe55 and Pu?

both of which emit loweenergy geumas. The eventual application of this low-
level discriminator and autocorrelation system will be concerned with the
digital-type radioisotope analyzer.

1236447 | | ﬁfc
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A complete final £ish scanning system was proposed for the Aquatic Biology
Operation. After completing successful tests of an experimental mockup
system last month, the final model was designed and presented. If approved
for fabrication, the fish scamming system will enable the operator to count
the fish for radioisotope content (both magnitude and energy) while keeging
the Ogish glive. The particular isotopes of interest include Cs+37, Rul¢3
Rul06, 2205, Pu@39, and sSr.

The f£inel mode)] medium-level airborme particulate Pue3? counting system was

completed and has been tested. This instrument, utilizing a 3.0 CFM airflow
rate, can be set to alarm op & 60 MPC level of airborne Pu?39 in 20 minutes,
and at this setting, w1l not false alarm on Radon-Thoron bulldup background.

Extensive advice was glven to the Field Develomment Operation of HLO con-
cerning a type of film dmpaitometer for dose measurements of badge films.:
The proposed system uses a phototube and thin Nal crystal as a detectorand

a large 30 nc Pu?39 sowrce covered to permit exit of the X-rays only. The
film 1s placed between the source and detactor and the attenustion can there-
by be measured.

Evalvation tests and reports were completed on sixteen gamme pocket doge
alarms, on sever=l alkaline-type portable instrument batteries, on a com-
mercial 0-200 mr pocket dosimeter and charger, on the portable transistorized
gamma-energy analyzer, and on a commercial hearing aid-type headphone.

Statistical studies and procedures were devised and tested on several of

our daveloped alpha and alpha-betaz-gamms scintillation flxed-filter counters.
The informetion determined enable the field to better obtain accurate fixed-
filter counting data. -

‘Some evaluation work was completed concerning light output availability
- from various scintillators used in the scintillation CP's.

Evaluation work wes partly completed concerning the use of G-M tubes as
relay alarm activators for remote-ares monitoring systems.

The experimenta] transistorized scintillation slow and fast neutron meter
was recalibrated and sent to the field for usage.

WASEINGTON LESIGNATED PRCGRAM

The mess spectrometer being built for this progrem had 1ts permanent magnet
.energized this month. The vacuum system i1s being installed.

CUSTOMER WCRK

Analog Computing

A series of computer runs were completed which allowed evaluation of a
pressurizer tank in the primary loop of an NPR., While the problem was
solved in general terms, the effects of using this method to control
coolant pressure variations with locasd were evident. It is anticipated
that thig problem will be studied in detail at a later date.
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The major portion of the Slug Heat Transfer problem has been completed. Re-
sults of those portions of the problem requiring long solution times were
found to be wnsatisfactory due to accumlated machine errors. An attempt
will be made to program these long-time solutions into the Digital Differen-
tial Analyzer,

The Digital Differential Analyzer is being returned to the vendor for re-
palir. During the pericd of repair the vendor has agreed to lend Hanford
another wnit.

Additional computer equipment is being fabricated to allow the solution
of the Two Group Multi-Region Flux problem on the analog computer.

It is anticipated that this problem will be set up and preliminary mms
completed in Septermber.

Weather Forecasting and Meteorclogy Service

Type of Forecast Number Made % Reliability
8-Hour Production 93 87.6
24~Hour General 62 8.7
Special 133 90.2

Despite a month-end cool wave, the temperature average of 79.4 was a new
record high for August. Previously the highest August average wes 77.5
recordad in each of three years: 1915, 1923, and 1545, Normsl for the
month is Th.l.

August closed out tbe hottest summer season in 47 years of record. The
average for June, July, and August this year was 78.2, as compared to
a previous high of 76.4 during the summer of 1922 and = normal of T73.3.

Instrumentation

Fabrication continues on 2 dual-unit alpha eir monitor of the scimntilla-
tion type for use at Purex. The circuit employed in the instrument gives
8 differential indication for better sensitivity.

The large 5" x 5" crystal detector and phototube instrument for the Reg-
ional Mondltoring Operation is being tested. The instrument, which employs
all transitorized circuitry, is to be used for on-plant and offsite
routine sensitive monitoring from the alr, on the river, and on land.

Fabrication was partly completed on an alpha AC-operated transistorized
scintillation monitoring instrument for use at 234-5. This instrument
will replace the older insensitive alphs "Cart Popples" now in use., The
new instrument will be ones-fourth as large and cost one-half as much as
the "Cart Poppy."

A simiator for statlistical studles was completely designed, The simula-

tor will permit statistical studies of fuel element canning and testing
procedures In an electrical analog device to simulate actual operation.

1238499
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Four independent and two dependent varisbles were incorporated into the
instrument. The Instrument is for the Operations Research and Synthesis
Operation.

Optical

A new borescope camesra wvas 90% campleted for use by the Irradiation Teating
Operation at 100-K. This camera will photograph process tubes in a reactor.
A polaroid camera back is incorporated, thereby permitting immediate picture

printing and study.

Routine Optical Shop work included fabrication of nine glass besrings for
200.E, fabrication of a borescope eyepiece, servicing of two underwater
viewers at 105-C, fabrication of nine glass bearings for 271-U, assembly
of four platinum wire conductivity cells, and meodification of a microscope
IVluminator for Ceramic Fuals Development Operation.

Pt F oot

Physics and Instrument Research
and Development
HANFORD LABORATORIES OFERATION

PP (Gast:mes
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Chemical Reseanrch and Development

ORGANIZATION AND FERSONNEL

J. L. Carroll, Chemist I, and R. K. Henrich, Technical Graduate, summer employees,
terminated.

H. T. Hahn, Senior Scientigt L, terminated to accept employment elsewhere.
W. W. Marshall, Chemist I-H, terminated to accept employment elsewhere.

V. L. ﬁammond, Engineer II-L, transferred in from Employee Relations and assigned
to Chemical Development Operation.

E. W. Neuvar, Chemist I, terminsted to return to school.

L. F. Lﬁst, Chemist II, transferred tc Chemical Processzsing Department.
RESEARCH AND DEVELOPMENT

FISSIONABLE MATERIALS - 2000 PROGRAM

IRRADIATION PROCESSES

Automatic Analyzigg Monitor

The instrument was placed in service after being taken out of service for
several weeks. GSelection of three gamme channels through relay switching to
individusl base line potenticmeters and a coumon-use pulse height analyzer
proved more effective and gave greater stability than the use of three geparate
single channel analyzers. Long term reliasbility of commercial components
continues to be a limiting factor in sustained operation of the monitor. Some
occasional mal-functions are attributable 10 sample cup imperfectioms.

Reactor Decontamination

The Irradiation Processing Department plans to decontaminate the B reactor

with Turco 4306-B solution. Direect river disposal of the spent cleaner maey not
be advisable since analyses of effluent from individual tubes cleaned in this
manner indicate that a large quantity of redicactive material will be removed.
Laboratory experiments were comducted to determine if trench dispcsal is feasible
under the assumption that the trench's main function would be to filter particulate
contamination. Ten to Pifty percent precipitation of the five isotopes checked
were noted when one part spent cleaner was diluted in a thousand parts of river
water. Neutralizing the spent cleaning solution with NaOH caused nearly all

(85 to 99%) of each of the five isotopes to precipitate. It appears that
neutralizing the cleaning solution will permit Pfiltretion of most of the
radicactive material when the sclution is disposed t¢ a trench.
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Uranium Oxidation Experiments

Experiments on oxidation of uranium in air were continued with emphasis on

the thermal cycling phencmencn. Thermal cycling was not observed at furnace
temperatures below 400 ¢ or above 620 C. Within this range, the cyclic

behavior of the uranium temperature was proceeded by & period during which the
specimen temperaturs slovly increased above the furnace temperature (termed

the "induction period”). At the end of the induction pericd, a rapid temperature
increasze of 100-500 C magnitude marked the beginning of the eyeliec portion

of the oxidaticn reaction. After 2-3 minutes, the temperature fell rapidly

to 1ts previous level; then repeated the temperature peaks at irregular intervals
of 10-30 minutes until the specimen was entirely oxidized. The lepngth of the
induction period was found to be a function of furnace temperature.

Analytical Service

To assist corrosion studies, an emission spectrographic method is being adapted
for aquecus aluminum at the O.1 ppm level. A precision of t4.25 percent is
indicated.

La-140, Ce-143, Eu~152, Sm-153 measurements can ncw be made regularly om
Columbia River water. Additiounal 256 - channel energy analyzer calibrations
mske the measurements possible. Data will assist Radiation Protection programs.

SEPARATICONS FRCCESSES

Faed Preparation

Dissolution of Dingot Metal. Alloys of uresnium and silicon containing from

10 to 10,000 ppm silicon Bave been prepared, alpha rolled, and beta heat

treated. Instantaneous dissolution retes for samples of these alloys in solu-
tions simulating various stages in a dissclver cut were determined. Rates
obtained indicate that Dingot uranium containing less than 1000 ppm silicon
{perhaps as little as 300 ppm silicon) will dissolve as rapidly as Ingot uranium.
Integral dissolution rates will be cbtained to cbtain a more reliable compariscn.

Redox Seolvent Studies

The decontamination performance of a cyclic ketone, 2-methyleyclchexanone, was
compared with previously tested solvents. Compared to hexone about ten percent
less aluminum nitrate is required to give the same feed point uranium distributicn
coefficient. The feed point decontamination factor for ruthenium was twice

that found with hexome but the cumulative decontaminaticn factor after three
serubs was only two-thirds that with hexone.

The first compounds of a ser%e of diethers beilng synthesized to develop the
"optimm" Redox-type solvent 13 have been tested. Dimethoxy butane was found

to be an excellent solvent but is too soluble in water, approximately 17 percent.
Methoxy butoxy butane has a very low solubility but is slightly inferior to
hexone for uranium extraction. Further structure modifications are beling made.

(1) HwW-56491, pp 5-6.
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Anion Exchange Processes

Higgins Ion-Exchange Contactor. The effects of the resin push pressure on the
resin and slip water flow rates were studied under conditions of 0.0 and 2.3 liters
per minute combined feed and scrub flow. All streams were off during the resin
movement. The resin flow rate vs. push pressure relationship was found to have
three distinct charecteristics: (1) a "free flow" region, up to a pressure of
23 psig, in which the resin flow rate 1s linear with push pressure; (2) a
"transition" regiom from 22 to 25 psig where increasing push pressure provides
only slight increases in resin flow rate; and (3) a "jamming” region above

25 psig in which an increase in push pressure produces essentially no addltional
resin flow. It is hypothesized that at higher push pressures (sbove 40 psig)
the resin flow rate will decrease due toc jamming.

The optimum push pressure for the system studied {Permutit SK. 20 to 50 mesh
anion exchange resin in two molar nitric acid) appeared to be 20 %o 23 psig.

At this pressure the resin flow rate is near the maximum, with a slip-water-to-
resin flow ratio of approximately 40 percent. While the exact pressures will
vary with the system and total length of resin bed, it is felt that the general
reletionships will remain valid.

The effect of instantanecus vs. gradual applicationm of the push pressure on the
resin and slip water ws. pressure relationship was also studled. While both
the minimum pressure reguired to push the resin and the slip-weter-to-resin
flow ratio were increased by a gradusl push, a much smoother resin movement

was secured with the gradual-opening motorized ball valve.

Flurex Development

Radiation Stability of Ion Exchange Membranes. Commercially avallable ion
exchange membranes (Permutit, Nalfilm, and Nepton) B;owed a slight decrease

in membrane potential after irradiation to 3.5 x 10°R (254 hours at 1.k x 106 R/hzr)
in a Co-60 gamma field. Electrical resistance and physical appearance of the
membranes remained unchanged except for a brown discoloration of the Permutit

and Nalfilm membranes. Determimation of transfersnce numbers by the direct
transference method will be done to assay the effect of the irradiation on the
permselectivity of the membranes.

Life Testing of Ion Exchange Membranes. Long term runs to determine the useful
life of ion exchange membranes ufider proposed Flurex operating conditions are
being continued. Permutit 3142 cation membrane appears to have a useful life

of at least 1000 hours at onme amp/in.2 apmd 60 C. A slight loss in permselectivity
was observed during this exposure. At anticipated current densities (ca. one
amp/in2), temperature appears to be the most important factor influencing
membrane life. Current runs are at 30 C.
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Evaluation of New Permutit Caticn Membranes. Two new Permutit Co. -catiom
membranes, Permutit 3143 and 3155, are being evaluated for possible use in the
Plurex cell. The hydraulic permeability of these membranes 1s much less than

that of Permutit 3142; electrical resistance is grester. As with Permutit 3142,
the resistance of these membranes is markedly reduced by exposure to distilled
wvater at 90 ¢. After cne hour of this treatment hydraulic permeabillty and
electrical resistance of these membranes are about 1/200 and four times, respec-
tively, that of Permutit 3142. The limiting current density is about 2.3 amps/in?
for both nev membranes and about 3.2 amps/in? for Permutit 31k2. It is independent
of feed compartment UNE concentrations in the range 0.5 to 1.5 M.

Pyrochemical Processing

Reduction of Plutonium with Magnesium. Because of the surprisingly high plutonium
reduction ylelds obtalned by the addition of magnesium to the KC1-AlCl -PuCly
system, an experiment was performed to study the reduction of plutoniua
trichloride in the absence of aluminum. When 0.0022-mole of plutonium trichloride
in 2 large excess of NaCl-KCl eutectic was heated for ten minutes at 800 C

with a three-fold excess of magnesium (as a zinc-9 w/o magnesium alley), over

95 percent cf the plutonium was reduced to metal. The reseéting zine button

was heated to 600 C for 20C hours under a vacuum of 1 x 10°° mm Hg toc remove

zine and megnesium but the results of this step are unknown.

The function of the zine is two-fold: (1) 1t modifies the density of the
magnesium a¢ that it does not float {possibly permitting an air atmosphere);
and (2) it serves as an inert diluent for the plutonium (possibly alleviating
container problems). The zinc also serves to reduce the activity of the
plutonium, thus tending to drive the resction in the direction of reduction.

This finding is of significance since it could possibly lead to an cpen pot
process for plutonium. Further experimentation will seek an optimization
of parameters with emphasis on reduction of the inert compcnents of the system.

Thermodynamics of Double Selts and Alloys. Attempts to correlate the calculated
free energy changes of the reducticn of uranium, plutonium and cerium chleorides
by aluminum or magnesium in the presence of potassium chloride with those
determined from equilibrium data (assuming unit activity coefficients) have
resulted in discrepancies ranging from 10 to 40 kilocalorles. It is therefore
evident that activity coefficients in the potassium chloride melts are
drastically altered.

In order to understand the role of the solvent (in this case potassium chloride),
the system was analyzed on the basis of the charge density approach of Komarek
and Herasymenko {(J. Electrochem Soc. 105, 216 (1958)) and the following
conclusions were drawn. -

1. Of the ions considered (alkali, alkali earth and alumipum) alumirmum should
have the greatest tendency to complex.

DECLASS fiza
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2. Greeter complexing of aluminum chloride with chloride ion will cecur
if the solvent is cesium chloride or rubidium chloride than with potassium
chloride. Complexing will be weaker in sodium chloride, lithium chlorides
or any of the alkaline earth chlorides.

3. Plutonium, uranium and cerium chlorides have about the same complexing
tendencies as calcium chloride but less than magnesium chloride and much
less than aluminum chioride.

Reference to the above conclusions has enabled an analysls of the experimental
data so far cbtained which shows thet the dlscrepancies in "measured” and
calculated free energles of reaction are not unreasonable. It also points

out the possivility of "shaping" the characteristics of the system by modifying
the salt phase. .

Separation of Uranium and Thorium in the KAlCl), System. When an aluminum-9.5 w/o
thorium - 8 w/o uranium alloy was contacted with an approximately equal weight

of potassium aluminum chloride at 700 (¢, less than five percent of the thorium

was retained in the metal phese, while the bulk of the uranium remained. Apparently
less than four mimites were required for the system to equilibrate, as metal

samples withdrewn asf five minute intervals thereafter showed no change in
composition over a 30 minute period.

Similar separations of thorium and ursnium were also observed when natural
uranium-aluminum slloys were equilibrated with potassium sluminum chloride.
After egquilibration the normal beta-gamma activity of the alloy was not
detectable with the laboratory survey instrument (VGM).

This technique may be useful for separating the highly redicactive thorium-228
contaminant from uranium-233-aluminum alloys in the production of MIR type or
other fuel elements. It may also have application to the separstion of
uranium-233 from thorium-232 blanket material.

Anslytical Service

Nitrate is being measured in Darex sclutions that contain significant chloride
concentration. The method 1s besed upon phenyldisulphonic acid complexing.

Error i1s less than 10 percent. Silver (as sulfate) removes chloride interference
prior te coleor measurement at 405 mu,

The colormetric thoron method was used to measure 0.3 to 9 percent thorium in
Al-U=Th alloy. Error is 10 percent. Aluminum did not interfere. Uranium
corrections were appnlied.

The Karl Fisher method wms used te measure the water picked up by originally
dry plutonium chloride stored up to 20 days over sulfuric acid (1.60 sp. .},
The chloride was placed in flat-sided vials for drying at 500 C in argon,

-_—. k.
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Weight percent Pu-239 in Np-237 product is being determined directly with a

256 - channel energy analyzer. The methcd works well as long as visible solids
are absent from sample plates. Error is 50 percent at 0.003 w/o Pu-239,

10 percent at 0.0l w/o Pu-239, and about 2 percent at higher plutonium impurities.

¥p-23T7 13 being separated from highly active plant waste by means of a lanthanum
fluoride gtrike, dissolution in aluminum chloride solution, and TTA axtraction
of quadrivalent neptunium. The methcd gives excellent Zr-¢5 - Nb-95 decontamina-
tion. Both Np-237 yield and purity are well above 95 percent.

WASTE THEATMENT

Calecination of Purex Waste

The effect of calcination time on the volatilization and leaching of fission
products from Purex 1WW was studied at 400 and 800 C. The fraction volatilized
did not change markedly for heating times ranging from S minutes to 24 hours.

For 40 C calcination, the leachability of the residue was also not affected, but
at 800 C the leachability decreased greatly - from 73 percent leached after

five minutes heating to only three percent after 24 hours. Other experiments
showed that higher tempesratures, 1000 C and 1400 C, resulted in low fission
product leachability independent of the initial composition of the waste. However,
volatilization of socdium salts and cesium was evident at the higher temperature.
4 summary progress report is being issued on the volatilizaticn and leaching
studies to date.

Calciner Development

Design of the eight-inch demonstration spray calciner was completed and turned
‘over to the techniceal shops for comstructionm.

Several runs were made in the 222-3 agitated trough calciner. Feeds included
(L) an acid killed (formaldehyde treated) 1WW, (2) & similar feed with phosphate
and borate addition, and (3} a simulated ICPP aluminum nitrate waste. Scale
build up and excessive fines production were observed with the first feed, about
cone=-half of the solids bheing carried out with the off-gases. The solution
containing phosphate and borate caleined without difficulty with little ipdica-
tion of scale formation and negligible carryover of fines. The product had a
satisfactory denasity of 1.24 gms/cc. The run with acidified aluminum nitrate
vas made to 'compare paddle trough calciner and fluidized bed operaticn (exten-
sive fluidized bed studies have been made with this feed at Ideho Falls).

The resulting product was very similar in appearance to that obtained in the
fluldized bed; however, dusting appears to be more of a problem in the paddle
trough caleciner (20 percent carrycver). In other experiments, it was not
possible to operaste the paddle trough calciner with neutrallized 1WW, even when
the temperature was kept below the melting point of the bulk component, sodium
nitrate. It may, however, be feasible to calcine neutralized waste in a
fluidized bed reactor operasting well above the decomposition temperature of
sodium nitrate. This may require heating by direct combustion within the fluidized
bed to temperatures of the order of 800 C.

1238508 DE”“




M’HEQ c-7 BW-57225

Nitrate Destruction

Construction and installation of pilot plant equipment for the destruction of
nitric acid with formaldehyde are 90 percent completed.

Leboratory experiments on the electrolytic destruction of nitric acid (to

NO and NO,) were continued. In a two-compartment cell using a Permutit 3142
caticn 2brane a stainless steel cathode and a Duriron ancde, current effi-
clencies ranged from 90 percent (2 1 g HNO,/amp-hr) with & M ENO, to 50 percent
(1.2 g HH03/amp—hr) with b M HNO One exgerimgnt with 2.6 ) HNO3 gave no reduc-
tion. .

In a batch electrolysis of synthetic Purex 1WW, 88 percent of the free nitric
acid wes destroyed at an over-all current efficiency of 5T percent with a
stainless steel cathode, no dlaphragm, and a Duriron anode. The cell voltage
was 5.0 volts at a current density of 1.5 amp/in.2 During the course of the
electrolysis, the solution volume decreased by a factor of three. Although
electrode corrosion rates were not measured, other tests with nitrie acid es
electrolyte have given corrosicn rates of about 25 and 4 mg/amp-hr for the
anode and cathode, respectively.

The cell reaction sppears to be altered by the presence of a diaphragm or membrane.
With a cation membrane separating the anode from the cathode, nitrogen oxides

are evolved at the cathode. With no diaphragm, only minor amounts of gas are
evolved at the cathode.

Obaervation Wells

Few gignificesnt changes in contamination level were found in monitoring samplas
from ground water wells. The concentration of beta-emitting contamination in
the ground weter bemeath the abandoned 216-A-8 crib decreased by sbout 30 percent
(to about 10~* uc/cc). The ground water beneath the 216-A-24 crib, which now
receives Purex boiliang tenk condensate, has a gross concentration of radiocactive
contamination of about 10"ﬁ¢c/cc

Disecussions with rotary drilling contractors and drillers about use of rotary
drilling technjques at Hanford reiterated the belief that speed and cost favor
rotary methods over cable-tocl (churn) drilling. A new type of core sampler

for unconsclidated materials was studied. The sampler reputedly takes continucus
core at rates in excess of 40 feet per day in Hanford-type materials. Present
drilling rates with cable tool equipment average 15 to 20 feet per day, and
rrovide broken, disturbed samples. Use of rotary 4drills and core samples may
procure data faster and cheaper than by standard cable tool methods.

High Level Wastes

Preparations have been made for conducting a third fleld-scale test simulating
loss of Redox high-level waste from a leaking tapk. This test, planned %o be
conducted on August 27, 1958, will be a duplication of the second test but

with the equipment modified to eliminate plugging of the orifice by sludge.

12365049
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A sparge line has been installed immediately above the orifice so that the sludge
can be maintained in suspension during the test. Sparge air will be supplied
by a poriable, gascoline-driven ccmpressor.

Leboratory apparatus for permeability measursments of simulated thermally hot
high-level wastes was further tested and improved. An incremental volume

mater was devised and tested which permits a record of throughput rates during
the course of the experiment. Better pot heater control was provided. A smaller
column for use with the apparatus was designed and ordered fabricated.

The permeabllity of a soll column for synthetic high level waste scluticns was
determined at different column temperatures and for two waste concentrations.
Through a cclumn of see sand, uncoucentrated weste had a permeability about

- 0.4 of that of water. A waste solution concentrated 1-1/2 times had a perme-
abllity about 0.3 of that of water through a similar column. The permeabllity
of both wvater and the waste solutions through the sand columns increased with
increasing temperaturs.

Further refinements in experimental technique were incorporated in centrifuge
tests of specific retenmtion of synthetic high level wastes in soils. It was
found that greater reproducibility of rssults was obtained when samples were
gubjected toc a 12-hour "humidifying" period pricr to centrifuging, thus insuring
proper moisture distribution and complete saturaticn of the sample. Filtered,
synthetic Redox waste appears to drain from solls about &0 percent as readily

as pure water.

Disposal to the Ground

Equilibrium distribution tests were performed to demonstrate the influence of
calcium in the soil on the retention of stroatium from wastes. Specifically
the data were cobtained to resolve some ancmalous results from recent soil column
acd equilibrium tests with unneutralized process condensate wastes from Purex.
Soils were used in these tests that were previocusly leached with aliquots of
0.1 N nitric acid to remove calcium. The equilibrium distribution coefficlent
for unneutralized process condensates waste with acid leached soil was found to
be more than twice that measured for the same waste and unleached soil.

Analytical Service

Crops, such as stravberries, potatoes, apriceots, and carrots, are being regularly
analyzed for 1] elements as radicisotopes. The current Sr-8% and Sr- 90 methods
are insufféciently sensitive. Sensitivity must be refined from 7 x 10- /uc/cc

to 2 x 10 /cc. Baszad upon Chemical Research experience, special laboratory
facilities will be isolated and modified to help meet that goal. The 256 -
channel energy snalyzer permits saving come hour per Sb-125 anmslysis in solil..

1238510 DECMSSIHEy
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FISSIOR PRODUCT AND TRANSURANIUM ELEMENT AND RECOVERY

Neptunium Recovery

Laboratory Studies. Several miniature mixer-settler experiments were carried out
to test 3WB ‘reduced" flowsheet processing (ferrous sulfamate used to hold
neptunium in the IV state). With a two molar nitric acid, 0.05 moclar ferrous
sulfsmate scrub, satisfactory runs were made with both four and eight molar
nitric acid feed. The high acid experiment using a Purex 3WB sample taken

in May resulted in a high neptunium reflux in the HA system. One percent of

the product appeared in the HAP and HAW streams after six hours of cperation.
Although not yet explained, this points to the need for more information on

the kinetics of valence changes of neptunium in nitric acid systems.

The total reflux 24A-28 flowsheet was alsoc tested with the Mini. Concentrated
nitric acid was mixed with the 2BP stream and fed back to the 2AF as four

molar nitric acid. The original feed containmed four molar nitric acid and

0.05 molar ferrous sulfamate. Although the ultimate purpose of ihls flowsheet

.is to improve fission product decontamination factor and to increase the neptunium
concentration, the Mini run was carried out to investigate its operation from

a waste loss standpoint. The waste leoss was 0.7 percent of the neptunium at the
feed point, using ten Mini stages in the extraction section.

The final experiment tested the "oxidized" flowsheet. The feaed was 4.75

molar nitric acid, 0.05 molar dichromate and the secrud, 0.5 melar nitric acid.
The system behaved very well using plant solvent, and nc neptunium was detected
in the waste. The oxidized flowsheet has some advantages with respect to higher
neptunium concentration and possibly better decontamination factor due to the
lowar acidity.

The recovery of neptunjum from Purex 1WW was demonstrated by measuring distribu-
tion coefficients into 30 percent TBP under various conditions of complexing

and salting. The addition of 0.4 molar aluminum nitrate improved the neptunium
distribution coefficient by a factor of 1.8, probsbly as a result of both sulfate
complexing and salting.

Two solvent extraction methods were demonstrated for removal of final ftraces
of piutonium from neptunium: 30 percent TBP using ferrous sulfamate reductant,
and TTA in benzene.

Anion exchange was selected &s the method for neptunium recovery from the Purex
concentrate. Several laboratory experiments were carried out to show that
neptunium could be efficiently loaded from & ferrous sulfamate-nitric acid
system and separated from plutonium. In addition, the use of cation exchange
to remove plutonium(IV) from neptinium{V), as a final clean-up, was tested

and found to give excellent plutonium decontamination factors.
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Neptunium Processing. A four-inch diameter column filled with six liters cof
Dowex 1, X-& (50 - 100 mesh) was installed in the 222-S Building IF cubicle.
The existing equipment in the cell, tanks, pumps, lines, etc., was adapted
to the ion exchange unit. After a shakedown run with ferrous sulfamate-
semicarbazide-nitric acid, two lots of Purex concentrate were successfully
processed.

The operation was quite successful. Gas formation in the resin bed was not
severe and wvas minimized by operation under slight pressure with occasional
degassing. The plutonium decontamination factor in the first run was not good
probably as a result of incomplete reduction. The feed for this run contained
greater than 0.1 molar ferric iron which, together with the high neptunium
concentration, gave unfavorable equilibrium conditicns for plutonium reductiom.
In both runs further washing and/or separation of the initial elution fractions
would have greatly increamsed the plutonium decontamination factor.

A very high beta reading was obtained from the first elution samples. This

was apparently from UX,, which was rather efficiently concentrated in the Purex
plant. There is some svidence that an appreciable concentration of long-lived
thorium is also present. PFinal purification from UX, ard from plutonium was
made by cation exchange using Dowex 50. The neptunium oxidized to the V state
with NO. gas passed through the resin, while plutonium(IV) and thorium remsined.
The proguct delivered to 234-5 contaipned 0.05 percent plutonium based on the
neptunium content.

Neptunium Oxjde Preparstion

The precipitation of a one gram quantity of neptunium(IV) oxalate and subsequent
calecination o the oxide wvas demonstrated in support of the neptunium recovery

program.

Cesium Recovery

Reascnably complete analytical results have now been obtained cn the solid
material found in Purex plant 1WW. These show the solid to be primarily

sillcic amcid with lesser amounts of zirconium, chromium, ircn, and copper.

The zirconjum is undoubtedly fission product zirconium, and a reported trace

of palladium is also probably of fission origin. PFrom 50 to SO percent of the
zirconium and from 90 to 99 percent of the nicbium present in Purex feed is found
in the precipitate. Analyses for plutonium were highly variable, both between
gamples and between laboratories, but indicated that most of the plutconium wes

in the supermate.

Ancther liter of 1WW has beer loaded into the cell for an "acid side"
(zine ferricyanide} run. It will also be used, prior %to cesium recovery,
%o test the recovery of pluténium and neptunium from 1WW by anion exchange
as well as to test flowshmets for cerium snd strontium recovery.

A paper (HW-57280) was issued summerizing the analytical results which have been
accumilated on the compeosition of Purex 1WW.

T TR
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Strontium Recovery

Iaboratory work on the use of fuming nitric acid precipitaticn as a primary process
for the recovery of radio-strontium from Purex 1WW has been concluded and a report
is belng prepared. Briefly, the process consists of bubbling nitrogen dioxide

and oxygen into 1WW t0 increase the nitric acid ccucentration and precipitate
gtrontium nitrate. Formaldehyde treatment of the waste can then be used to
re-generate the nitrogen dioxide. Using synthetie solutions and simulating the
various steps of the proposed flowsheet, strontium yields of up to 80 percent
were achieved. Attempts at integrated testing were dlisappointing, however,

due to difficulty in generating fuming nitric acid on a smell scale. It is
thought that these difficulties are due toc the scele of operation and would not
obtain on a plant scale. Engineering development work is comsidered warranted.

Qther strontium recovery work has been aimed at firming up s "basic side"
carrier precipitatiocn process for full level testing in the 222-5 Multicurie
cell.

Cesium Packaging Prototype Facility

Detalled construction drawings for the Cesium Isolation and Packaging Facility
are approximately 90 percent complete.

Development work included the fabrication of four test veasels to determine

the effectiveness of the metal "0"-ring seal designed for the proposed product
containers. These seals are to be subjected to a“series of tests which include
variocus combinations of eleveted pressures and temperstures. Also &8 work coil

and the essential elements of the inductively heated ball mill were fabricated

to determire the performance characteristics of the basic design of the hydrolyzer.

ANALYTICAL AND INSTRUMENTAL CEHEMISTRY

Neptunium Titrations

A preliminary iavestigation of the analysis of neptunium by cootrelled potential
coulouetry has shown favorable results from microgram to milligram quantities

of the neptunium. Microgram quantities of neptunium have been titrated in the
presence of s hundred-fold excess of plutonium and & thousand-fold excess of

ircn without apparent interference. Titraticns of two process samples of neptunium
were performed using the (NpV/VI) couple and a platinum cathode. The results

were within three percent of X-ray abscrptiometer and alpha count values, but

the values based upon alpha counting tended to be consistently lower.

Coulcmetric Titratlon of Flutonium in Dissolver Solutions

A controlled poteutial coulcmetric titration procedure for the direct determina-
ticn of plutonium in HAPO dissclver solutions has been developed. Comparisons

of titration and alpha counting results on several representative dissolver
solutions are being made and the preliminary data indicate that the method is
accurate. The precision of the method is $1.0 percent at the 95 percent confidence
level for a single determination. The method is much more rapid than the alpha
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and isotopic analysis procedure now used for samples of indefinite irradiation
higtory. The procedure is briefly as follows: a sample containing from 100 to
200 micrograms of plutonium is added to five milliliters of L N HCl comtaining
sulfamic acid. The plutonium is first adjusted to plutonium(Ifi) coulometrically
and then titrated twice, first to plutonium(IV) and then back to plutonium(IXIX).
The formal reduction potential of the plutomium III/IV couple in the system is
measured during each titration. The ircn in the sample is then titrated and its
electrode potential alao measured. The caleulations include a small iron
correction using the measured EMF formal values in the Nernat equatien.

New Counting Methods

Liquid seintillation counting was found suitable for direct counting of Zr-95
and Rb-95 in mixtures without prior separation from each other. This beta
counting technique supplements gapma scintillation counting which is only
capable of determining Zr-95 and Nb-95 together becayse of the nearly equal
energles of their gamma rays.

EQUIPMENT AND MATERIALS

Nenmetalllic Materials Tasting

Five different polyurethane rubbers {Adiprene B-1l, Adiprene B-2, Adiprene C,
Disogrin DSA 6865, and Genthane §) Xmme tegted by static immersion at room
temperature in a number of typical separaticns plant solutioms. All samples

were decomposed by 60 percent nitric acid within one hour. None of the samples
were damaged by 10 percent nitric acid during the first 24 hours; however,
fallure did occur in less than one week. Twenty-four hours immersion in Recuplex
CAX caused approximately 40 percent swelling. All of the samples will withstand
one hour submersion in Recuplex CAX, Purex HAX, carbon tetrachloride, and hexcne
with no demage, but longer expoaure to any of thease solutions will cause

serious degradation. Good quality gloves can be made of polyurethane rubber.

After WO days room temperature submersiom in la@? 0l1l, no changes can be detected
in eitber regulsr Plexiglas™ or Plexiglas 5009. -

Samples (0.032 inch thick) of cementsble Rulontdvere cemented with a one inch

lap with Eastman 910 adhesive and tested by static immersion at room temperature
in several solutions. It was not possible to separate the samples which were
immersed for 28 days in 50 percent caustic soda or in distilled water. The
cemented jolnts could be peeled apart only with difficulty after 28 days in

10 percent rpitric acid, carbon tetrachloride, Recuplex CAX, Purex HAX and hexone.
The sample which was tested in 60 percent nitric acid could be peeled apart with
relatlve ease but in direct shear the Rulon broke before the joint ylelded.

(1) Tredemarks of du Pont - Adiprene; Greer Industries - Disogrin; General Tire
and Rubber Company - Genthane.

{2) Trademark of the Rohm and Haas Company transparent plastic.

(3) Trademark of the Dixon Corporation filled polytetrafluorcethylene.
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Redox S1lver Reactor

Studies are in progress to determine cause for failure of the saddle support
screen in a Redox plant silver reactor during cleaning with hot water and

2 M sodium thiosulfate sclution. The one-gquarter inch mesh stainless steel
screen 1s supported on a grid of ome-eighth by one inch stainless steel bars.
Visual examinstion showed negligible corrosion of the reactor shell, very slight
attack of the support bars, and severe pitting attack over the entire screen.
Laboratory studies indicate the attack was not due to the cleaning sclutions
used. A study of possible attack by silver =alts (which accumilate on the
sereen) in the presence of water vapor at high temperature is underway.

PROCESS CONTROL DEVELOFMENT

Blectrodeless Conductivity Measurements

The range of the conductivity monitor hes been extended up to 4.5 M nitric
acid. A 26 m.v. change in cutput voltage is now realized for a change in
concentration of frem O to 1.4 M, and a 4 m.v. change for a change from

1.4 to 4.5 M pitric acid. It is possible that if the oscilllator voltage change
is due to a loading phenomena, even higher concentrations of nitric acid may
be detectable. However, if the phenomena me strictly due to an electrical
conductance change, the maximum in specific cownductance that occurs at 4.5 M
for nitric acid, will be the limiting factoer. The stability of the oscillator
wag substantially improved by incressing the frequency of operation. The

955 triodes used in the tramsmission line oscillator show no 1ll effects after
exposure to 10 roentgen gamma radiation.

Purex HA Columm Densimeter

A hydrometer type densimeter located lmmediately above the HA Cojumn feed point
was put into service in the Purex Plant on August 21, 1958. The instrument
appears 10 be operating satisfactorily. It is somevhat over sensitive without
considerable dempening, but readily responds to demsity changes. Research

and Engineering personnel are currently correlating and evaluating the data
furnished by the instrument.

Locped Tube Densimeter

Installation of a thermistor in the strain gage bridge circuit has reduced
temperature error to negligible values. Remounting of the strain gage has
reduced signal variation due to flow rate changes by a factor of three, with
only a slight reduction in total output signal. These charges have allowed
the full scale range to be reduced to 0.100 specific gravity umits. The
device is now being installed for testing on an extraction column line in the
ccld semiworks.

DE(abédirED
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' Caleiner Instrumentaticon

All recording and controlling instruments to be used in the simulstion of the
calciner feed control loop are being installed in the cold semi-works. The
preuratic unit for operating the four feed comtrcl valves during start-up and
shutdown was fabricated and adjuated for use. Tests to evaluate cverall
performance of. the simzlated system will begin ip the near future.

IC Column Instrumentation

The 321 Building, 3-in. glass IC Column has been revised to facilitate its use
in obtaining data suitable for the development of a IC Column analogue. To
decrease time lag errors, column holdup volumes on either side of the extrac-
tion cartridge have been reduced to a minimum and the stream analyzers moved

a3 close fo the column as possible. Conductivity-type instruments have been
installed in the cartridge and will be avaluated for a floocding detection device.

NON-PRODUCTION FUELS REPROCESSING

Mechanical Processing Prototype

Cell Design. Studies were continued for the design of = "minimum equipment"”
mechanical processing cell in which fuel elements can be size-reduced for dissolver
feed. 1In this cell, saws for end-fitting removal are eliminated and the entire
chopped fuel element digcharges from a shear directly into a dissolver screen
bucket. Problems of duat control and pyrophoricity are thus minimized.

Shear Installation. Installation of a LO«ton hydraulic shear in the 321-A
Building for the development of fuel element size reduction technology is &0
percect complete. Initial cuts on simulated fuel elemenis are plamnned for the
first week in September 1958.

Feed Preparation

Darex. Continued cperation of the prototype Darex disseolver has confirmed the
passivation effects and erratic d}ssoiution rates reported last month.

In one particuler run, 4 M BHC1 - 2 M HNO., was metered to the dissolver which
contained 1/2-inch 0.D., 32 mil wall, ty%e 30k stainless steel tubing in 2 M HNO;.
The dissolution did not start until the chloride concentration was 0.6 molar.
When half of the stainless steel wms dissolved, the aqua-regia addition was stopped
and the solution was allowed to stand for 20 hours. The solution contalned
insufficient chloride to complete the dissoluticn. When the agua-regia addition
was resumed, the remaining stainless steel failed to dissolve immediately.

After a period of five hours at beiling, the residuval stainlass steel started

to dissclve rapldly and the reaction was difflcult to control. Ninety-one
percent of the stainless steel charge dissolved to a terminal concentration of
0.8 molar. Conversely, in a 1 M BC1 - 2 M HNOy solution, 1/2-inch 0.D. stainless

AR
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steel tubing was 99.7 percent dissclved in five hours and a piece of 3/h-inch
304<L bar stock was 82 percent dissolved. The dissolution proceeded smoothly
to & terminel stainless sieel concentration of 0.4 molar.

Bench studies have been initiated to find means of activating stainless steel
thet was paessive to boiling dilute agua regia. Activation was secured by
physically contacting the pmasive material with active stainless steel, carbon
steel, copper, aluminum, mercury, or vapors from cold, concentrated agua regia.
The addition of I,, NaOCl, FeCl,, Ni(NO,),, Hg(NO )o, and NaNQO, were ineffective,
a3 was sparging with air or chlorine. éi anium in %oiling dilute aqua regia

was observed to evolve some bubbles when placed in contact with aluminum. No
bubbles were seen when contact was mede with copper, mercury, or active stainless
steel.

In other lsboratory studies the passivity of stainless steel was studied as a
function of verying nitric and hydrochloric acid concentrations. No significant
passivation was noted in sany case in which the dissolvent contained less than

4 M HNO; and greater than 1 M HCl. Some steel specimens were passive to dissolvents
coﬁ%aingng low hydrochloric acid concentrations (1 M or less). These were also
passive to nitric acid solutioms containing 2 M HC1l when the nitric acid was

L M but not at lower nitric acid concentration. Those specimens active at

low hydreochleric acid concentration were also active in 5 M HN03 -2 M BCI.

Zirflex. Bxperimental dissolutions of Zircaloy-2 clad uranium dioxide pellets
bhave continued under preliminary flowsheet conditions (HW-56752) and alternate
conditions employing an air sparge in the dissolver in lieu of water boil-cff

for ammonia purge. Small amounts of oxidized zirconium (5-10 percent of the
charge) continue to remsin after 1l hours in the dissolver. However, the uranium
is epparently essertially ccmpletely dissolved by a subsequent nitric acid
dissoluticn step. '

A 3-inch dismeter glass de-entrainment tower packed with l-inch stainless steel
Raschig rings was installed on the pilot plant umit to scout the behavior of
any zirconium entrained in the off-gases. Only traces of zirconium hydroxide
were observed in the tower and no localized build-up occurred when the reflux
was discharged to the pot above the liquid level. Vapor velocities in the tower
were calculated at approximately 4 ft/sec.

Sclvent Extraction

Soclution Stability. A large pumber of solutions simulating Redox IA Column
Teeds (IAF) wnich could be prepared from Darex Process dissolver solution
(chloride removed) has been prepared and observed for stability with respect
to precipitation. In these solutions, uranium to stainless steel ratios

from 0.5 to 5, uranium concentrations from 0.5 to 2.0, and free nitric acid
concentrations from 1.0 to -0.9 were employed. Many of these solutions are
stable. However, all of the stable solutious are at low pHE (ca. Q) compared
to that of currently used Redox TAF (ca. 1). Other solutions simulating Redox
IA Column feed point conditions (IAFS) and waste raffinste (IAW) were prepared
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assuming the above IAF compositions end Redox HW No. 4 flowsheet. These also
were observed for stabllity toward precipitation. In addition, several mini
mixer-gsettler runs have been made using some of the above IAF solutions anmd
HW No. 4 conditioms to observe stability of the aqueous phase in the IA Column
extraction section. No instance of instability in the extraction secticn not
predicted from instability of the IAF or corresponding IAW has been cbserved.

Similar Redox process solution stahility studies are in progress for feeds
which can be prepared from nitric-hydrofluoric acid (Niflex) dissolution of
stainless steel clad fuels. Preliminary data indicate that stable feeds can
be prepared having 4 pH more nearly that for current Redox TAF than attainable
with Darex feeds. This observation is attributed to the complexing of iron
and other stainless steel components by flucride preseut in these solutions.
Precipitation of the hydroxides or hydrated oxides of these metals at higher
?H 1s prevented.

Batch Contact Studies. BRBatch contact studies were started to determine fission
product distribution under Redax IA conditions using simtlated Darex IAFS

spiked with Purex plant dissolver solution. Acidity, U/stainless steel mole
ratio, and total salt strength are the variables under consideration. Complete
analytical data are not yet available. Preliminary numbers indicate a decresase
in gross gamma Eg by a factor of sbout 100 as the acidity is decreased from +1.0
to -0.3 M. The EJ at -0.3 M acid was less than twice that obtained when condi-
tions simulating Redox No. & flowsheet were used.

Uranjum extraction from simulated Derex-dissolved Redox feeds was also studled
in batch contacts. Distribution coefficients obtained were all as high or
higher than obtained under Redox No. 4 flowsheet and indicate no difficulty
in obtaining asdequate uranium recovery.

Packed TBP Solvent Extraction Colummns. The relatively low "C" column flooding
capacities reported last month were increased by 30 to 70 percent by employing
graded and “zebra" packings. For example, the flooding capacity of the column
wvas increased from the 700 gal/ur.ft.2 secured with a uniform 1/2-inch stainless
steel raschig ring packing to 1040 gal/hr.ft.2 by removing 3-1/2 feet of packing
from the bottem of the column and replacing only the uppermost two feet with
one-inch stainless stee=l raschig rings. Other packing configurations employing
alternate bands of fluorothene and stainless steel raschig rings flcoded at
throughputs from 900 to 1440 ga.lfhr.ft.2 Efficiency studies employing dilute

C Column conditicns are underway; however, color line ohservations and waste
loss determination have indicated the efficiencies of the graded and "zebra"
packings are comperable with that of uniform packings.

Redox Procsssing of NPF Feeds. Preliminary arrangements have been made with the
Chemical Technology Divisiom, Oak Ridge National Laboratory, to provide
gemiworks scale demeonstration of the basic feasibility of processing FPF fuel
feedatock in packed columns under modified Redox conditions. Similar demonstra-
tion at HAPO would require large expenditures to provide the necessary explosion
proof facilities. It is anticipated that the studies will start in September.

ﬂ

1238516



m : c-17 HW-57225

Criticality Study Materials Preparations

During the unlcading of the first set of tanks (containing UO3, polyethylene
pellets and trace amounts of water) after testing in the PCTR; minor pressure
build-ups were cbserved in several of the tanks. Revisions are being made to the
tanks to provide for pressure relief and sampling prior to future loadings,

both to identify the problem and to eliminate any potential hazard.

It is believed that the pressure build.up is not characteristic of the materials
employed in the present experiments but rather hms not been previcusly detected
because of the containers used in previous experiments. These had much looser
seals apnd would probably remein at atmospheric pressure at all times.

REACTOR DEVELOPMENT - 400C PROGRAM

Non-Rig;d Puel Cores

A summary report enmtitled, "Bismuth Slurries as Reactor Fuels," HW-57161, has
been written.

Mercury Isotope Separation

Results of the isotope separation experiment reported in HW-56640 C, have been
recelved from Consolidated Electrodynamics. A separation factor for Hg-20L
(related to the starting material) of about 1.0035 was obtained, which is
about 50 percent of that obtained by Harkins (see BW-54812).

BIOLOGY AND MEDICINE - 6000 PROGRAM

Analysis of Reactor Effluent Water

Decay counting technigues were used to measure the individual cerium radio-
isotopes from two reactor effluent water samples because of the importance of
the long-lived Ce-i4s - Pr-lbl in hazard estimations. The results are tabulated
below. The Ce-lil - Pr-i4l values are still preliminary and mey be chenged a
few percent by results of continuing decay measurements.

Concentration yo mi-! x 106

Isotope Sample 1 Sample 2
Ceit;' o.go 0.48
Ce 1. 1.2
Celil_prlih 0.3 0.13

==
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Analysis of Radiocactivity in Urine

A large sodium lodide scintillation well crystal which can accept a SC0 ml
sample in its well is under test for application to direct counting of radio-
isotopes in urine samples. Fifty percent of the gamme rays from Cs-137 are
counted in the photopeak with a background counting rate of about 50 cpm.

This sensitivity approsches that of chemical isolation and beta counting methods,
yet requires no sample preparation. Thls technique will be tested on other
radioisotopes and should prove aspecially sultable for wvolatile radioisotopes
such a3 Ru-103 - Ru-106 and I-131 which are lost in usual biloassay sample
preparation methods.

' Radiation Damage Inhibitors

Studies Indicate that salts conteining organic anions are good protective agents
for imhibiting radiation induced hleaching of agueous erioglaucine solutions
gince the negative charge on the anion increases the electron density throughout
the molecule. In addition, the anion forming group in the molecule tends to
solubilize the compound in water and, thus, increages its utility for protecting
aqueous systems. '

Geology and Eydrolqg;

A well drilled in the PRTR site for process water was sampled during drilling
and during a pump test. Knowledge 0f the vertical distribution of uranium
contamination in the ground water permitted development of agquifers showin

cnly low contamination. The pump test disclosed the presence of 6.6 x 10~

pe Ufec in the water, about one-fifth that in the nearest shallow well. A

few water level measurements made during the pumping test were used to estimate
the average permeability of the aquifer beneath the site. The test was performed
by a contractor to establish the potential water supply from a well near the
PRTR installation. The measurements made indicate an average permeability of
about 1600 gal/day/ft< for this undifferentiated Ringold agquifer.

Laboratory model tests are in progress to collect data to demonstrate the
applicabllity of the recently developed, unsstursated flow formula. The model
eocnslsts of a thin vertical bed of sand, simulating a vertical slice through

a crib. The moisture content of the bed at various points beneath the crib was
determined by means of tensicmeters installed in the vertical face of the model.
Tests thus far completed with the model were designed to evaluate the tensiometers
constructed for messuring molsture content in an equilibrium model crib system.

Fleld Apparatus Development

Additional surveys were made with the vertical fleld magnetometer to investigate
this method of determining basalt features. The surveys located additional
basalt ridges of interest and further delineated previcusly surveyed formations.
BEffort to establish relations betwsen magnetic Iintensity snd depth to basalt

w3 not successful.

-
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The thermistor ground water velocity meter was tested in a sandbox model well.
Flow achievable through the model was ftoo low to properly evaluate the instrument.
These tests jndicated, however, that actual wells give more stable response with
less background than the model well tested.

Ground Waste Inwestigations

A soil column test utilizing a 12-foot long, 2 cm diameter column was completed
as part of the research to evaluate the influence of column dimensions on the
breaskthrough data. The regults of this test are very close to that cbtained
for a 120 cm column, indicating the minor influence of the length of column
used. The slightly more rapid breakthrough observed for columns of less than
120 cm in length 1s believed to result from differences in the packing of the
larger columns. The similarity of the breskthrough curves for different size
columns tends to indicate the applicability of short column tests for the
evaluaticn of crib life.

Scil Chemistry and (eochemistry

Research 1s in progress to find mineral bed reactions for the decontamination

of acld waste solutions. Certain wastes, such as the Z-Plant laboratory and
process waste, form undesirable precipitates when neutralized to an alkaline
condition. Semples of th&s waste at & pH of 2.0 were found to be decontaminated
with a2 4F greater than 10" when phosphate was added and they were passed

through beds of crushed bauxite. At a pH of less than 1.0 bauxite remcves

none of the plutonium. A dF of sbout 102 was obtained with a bauxite bed vhen no
phosphate was added to the waste. The mechanism of the rescticn involwved is

not known but tests indicate that Pu occurs as an anion in these acld wastes.

| Maﬁager ) q ]

Chemical Research and Development

LP Bupp:jd
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BICLOGY OPERATION

4. There were no gignificant changes in persomnel or organization during August.

B. TECGINICAL ACTIVITIES

FISSIONABLE MATERIALS - 2000 MROGRAM

BIOLOGICAL MONITORING

Atmospheric Contamination

Concentrations of 1131 ip thyroid glaros of Jack rabbits were about the
game as one year ago. values were as fellow:

pe/g Thyroid
Collection Site Average Maximm Trend Factor
Prosser Barricade 2x103  3x107 +2
Wahluke 3lope | 8x 1074 1 x10°3 -2
Four Miles SW of Redex sx1o+ 8 x107d -2

Fission Products were present in tissues of rabbits in the following
amounts which were about the same as one year agos

Sample Type ' %;z":_ ;.:sue Trend Factor
Bone 5x 1.0"5 -
Feces _ L x 107 - -
Liver 7 x10°8 -
Muscle 6 x 10~° -

Columbia River Contamination

Contamination levels for beta emitters are as follow:

pc/g wet wt. tissue

Sample Type Collection Site Average Trend Factor
Minnows (entire)  Hanford L x 1073 -
Whitefigsh flesh F-1 1x 10°3 Not sampled in July
Whitefish flesh  Ringold 7x10d n

Effect of Reactor Effluent on Aquatic Organisms

During the past eleven weeks effluent from the 100-F reactor at a strength
of 3 per cent was monitored with juvenile rainbow trout. The adverse effect
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of this concentration of effluent has been greater than was anticipated from
previous monitoring and might well be associated with the wmsually high
tamperature of Columbia River water this year.

A test which has been under way to determine the usability of well water for
toxicity studies at the Amagtic Biology laboratory has thus far served only

to show of mechanical difficulties in the pumping and supply system. It is

hoped that these conditions are now corrected so that the test can be re-run
under more favorable circumatances.

BIOLOGY AND MEDICINE - 6000 PROGRAM
" | METABOLISM, TCXICITY, AND TRANSFER OF RADIOACTIVE MATRIALS

Phosgho__rus

Equipment_and techniques are being revised to measure the change in turnover
rate of P32 in trout under different temperature conditions.

Partial evalnation of data obtained in the rat on distribution and retention
of P32 45 the ovary as compared to bone indicates that irradiation of genetic
tisaue might well prove more critical tham irradiation of bone. Radiation dose
to the rat ovary during chronic gure is about one-third that to the bone,
asmming uniform dlstribution of P32 in ovary and bone. Uistribution of P32
in the ovary, as indicated by autoradiographs ias very non-uniform, tut the
effect of this non-uniformity in terms of irradiation dose to genetic material
remaing to be evaluatad. With regard to effects on the present MPC there is
the question of extrapelation to the lmman, and the further complication that
the present MPC is rather arbitrarily established without direct reference to
the radiation dose to bone.

Zine

Six-day-old rats rataingg after 2 hours 95 per cent of an intragastrically
administered dose of Zn°”. The liver contained 23 per cent of the dose.
Highest concentration_ of <n ® was in the liver which exceeded the concentration
in pancreas by a factor of 3, in bone by a factor of L, and in lung and spleen
by a factor of 5. Ad%%t rats, by comparison, show a 2Li-hour retention of about
12 per cent of fed Zn°~,

Strontiam

The first segment of a study to compare the uptake of Sr0 in fish from water
and from food was completed during the month., HResults are not yet available
gince all samples are now being stored pending secular equilibrimm.

A total of ten pigs, ranging in age from 75 days to 2% years, have received
single oral doses of Srg and the excretion pattern has been followed for
10 to 15-day periods. CYfreliminary results of the excretion pattern and of
tissue concentration of.SrC at autopsy are as follows:
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Urine activity peaked at 3 to L days, feces at 5 to 6 days after
dosing in the anult plgs.

Bone had the highest tissue activity in all ten animals, with 75-day-
old animals having 12 per cent, ll5-day~-old 28 per cent, and 2%4-yesr-old
pigs having L per cent of the administered dose in bone.

The pituitary gland in 9 out of 10 animals showed a tissue concentration
generally higher than any other soft tissune.

The 75-day-old animals were cross-bred pigs from a Palouse-Miniature swine
cross, which could explain the difference in uptske as compared to the
115-day~old group which were pure Palouse strain. This possibility will be
investigated.

Iffect of variation in the Sr/Ca ratio on uptake of Sr0 and calls was
evaluated with bean plants grown in mitrient solutions. In cne series the
sum of the cationa was held corstant by increasing Sr as Ca decreased. In
the other no carried Sr was added as Ca concentrations were decreased.

Plant ylield was recduced below control values only in solutions containing
Sr/Ca ratios of one or more, indicating that under these conditions strontium
interfered with Ca utilization. .

Uptake of Cad® and Sr90 was not affected by changing ratios of Sr/Ca. Only

when the concentration of cations decreased, by deecreasing Ca, was the uptake

of Ca4? and 5r90 increased. The greatest relative increase in CalS cancentration
was in leaves whereas the greatest relative increase in 5r9C concentration was
in roots. These changes were reflected in OR (observed ratio) [(Sﬁo/CaLg)

plant/ (Sr90/cali5) .-aoln‘bi.m] values and showed a selective translocation of
Cal® as compared.with Sr<C.

Bean, barley, and radishes grown successively on soil treated with CaCly,
Ca30), and CaCO3 showed no changes in OR values which were statistically
significant. The average values suggest that CaCO3 may be slightly more
effective in depressing the OR than is CaClj or Ca.SO;_L.

Plants grown on soils deficient in calcium respond most favorably, as

Judged by depression of S0 uptake, to gypsum or lime treatment. Accompanying
the depressed Sr0 uptake there is alse an increased yield of plant matter.

In a test with Cinebar soil nitrogen concentration was varied to ge yield
vhile calcihm was held canstant. Under these concentrations of S in plant
material was unaffected by changes in yield indicating that accummlation of

Sr90 is proportional to growth but concentration of SrfC is independent of yzeld,

Final harvests of barley from milliacre plots, contaminated with 1 and 10 gu:
Sr90/plot four years ago, show 5ro0 concentrations of 2 x 103 and 7 x 10~
rmicrocuries per gram vegetation, respectively, from 1 and 10 me plots.
Slightly higher uptake was noted in cultivated campared %o uncultivated plots.
Lack of proportionality to initial contamination will be investigated,

UNCLASSIFIED
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Todine

The @/ (ratic of radiciodine in the thyroid to the quantity fed daily) of the
experimental shaep for the month of mg;ust shows a general increase due to
terminal atages of lact ion axd be mg weaning of lambs and borderling
biological effect of I+l at 1.5 pc/day

Breeding of the eleven adult Palouse swine on chronic Il3l-feeding regimens
and of the six control animals was initiated this month.

A survey of the pig thyreid monitoring instrument was performed by a
Radiological Physics Fellow. Various sized I'3l._gpiked pellets, ranging
from one to seventy-five microcuries, were checkesd and the CM/pc noted,
It was found that over this range the counts did not vary appreciably,
tending to decrease slightly at the higher levels.

Bleod volume determinations in Palouse swine of different ages and weights

were made using radio-icdinated serum aglbumin. Determinations were made on

two different age groups; i.e., six animals between 7 and 8 months of age

and five animals between 2 and L years of age. The blood volume in mi of bloed
per 100 grams of body weight was 6.5 apmd 5.3 ml, respectively, for the two
groups., These resulta are slightly higher than those reported by Hansard,

et al., irn their work in which they used P32-tagged red cells for determing
Blocd volumes.

Msten

Twenty-four hour retention of intragastrically administered WAS5S was 2.5 per
cent of dose; somewhat higher than previously reported. Thirty days after
administration, 0.25 per cemt of the dose remained in the rat, of which 67
per cent was in the skeleton and 12 per cent in the splsem. The biological
half-life in the spleen was approximately 4O days; in the bone, approximately
20 daya.

Flutonium

Experiments were performed to determine the effect of route of aaministration
of CaNay DIPA on 1ts effectiveness in prefenting the deposition of plutonium
administered to rats as the citrate, one hour previous to DTPA treatment.
Three-tenths millimole Ca Na3 DTPA was administered intragastrically,
intravencusly, intramscularly,.intraperitoneally, or subcutaneocusly. FPlutonium
retention was measured in femur, liver, kidney, spk en, and remaining carcass
after four days. Excreta were collected, but have not yet been analyzed. The
intragastric route was markedly less effective than other routes wita respect

to dll tissues analyzed. The other routes were of comparable effectiveness
with intravencus administration having a slight edge. Total retention of
plutonium in the intravenously treated animals was 8.6 per cent of the administered
dose.

UNCLASSIFIED
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Radicactive Particles

Mice were treated with aerosols of NaCl, atropine, Hp3, COp, alpha-
naphthyl-thiourea, COs, SOE AghOg or Hy0, at intervals for two weeks after
pulmonary deposition of Ru 6603 articles. One month later the treated
mice showed body burdens of Rul0® nhalf those of the controls. These agents
show promise of hastening the removal of inhaled insoluble particles. The
experiments will be repeated using both mice and dogs.

Preparations for exposure of dogs to Pu23902 dusts are nearly campleted.
Fallout

Vegetation samples collected during June from stations in Washington, which
are representative of different environmental conditions, contained
measurable amounts of K4O, Crlh7, opllli ppill, 2r95.Np95, Bul03, RulC6.RnlO6,
and 8alli0_1,a1L0, .

Relative Biological Lffactiveness

RBE values of 0.9 to 1.0 were obitained for H3/P32 on non-dividing yeast
cells, measured by per cent of cells killed. These are identical with values
obtained with growing cells and suggest that nelither growth nor the more
complex medium associated with growth affect the HEE valus.

Tests for Ability to Semse Ionizing Radiation

An experiment has been initiated to test the ability of D. melanogaster

o avold areas of radiation. & two-sided Jucite cage permits flles to move
freely from areas. of radiation to areas free of radiation., ¥Flies which show
an avoidance reaction will lay their eggs on the non-radiation side and

they should have a selective advantage over flies not detecting radiation since
. eggs laid in the radiation field will largely be killed. With time, a .
sensitive population shculd develop if there are even a few flies which are
initially able to sense and avold the radiation fleld,

ot Kerebiecy

BIOLOGY OPERATIDN

HA Kornberg:es
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D. Lectures
a. Papers presented at meetings

W. J. Bair, ™azards of Inhaled Radiocactive Farticles,” August 11, 1958,
International Congress of Radiation Research, Burlington, Vermont.

J. J. Davis, "Radioisotopes in Columbia River Organisms," August 12, 1958,
Intermnational Congress of Radiation Hesearch, Burlington, Vermont.

R. F. Pdmer, "Effect of Dietary Calcium Level on the Metabolism of 5r20
and Cald in the Mature Rat, " International Congress of Radiation Research,
August 12, 1958, Burlington, Vermont.

M. F. Sullivan, "™Radiation Effects on Nucleic Acid Metabolism in the
Gastrointestinal Tract of Rats,® August 12, 1958, Burlingten, Vemmont,
International Congress of fadiation Research.

R. C. Thompson, ' TheSignificance of Calcium in the Evaluation of the sp90
Fallout Hagzaprd,™ Angnst 12, 1558, International Congress of fadiation
Besearch, Burl ington, Vermont.

N. L. Dockum, "Detection of Plutonium Contamination in Humans by the
Antoradiographic Method," August 12, 1958, Intermaticnal Congress of
Radiation Research, Burlingtm, Vermont.

¥. P, Hungate ,""Relative Effectiveness of Beta Radiations on Cellular
. Mechanisms,® August 12, 1958, International Congress of Radiation
Research, Burlington, Vermont..

R. T, O'Brien, "Post-Irradiation Relsase of Phosphorus by Yeast," August
.12,.1958, International Vongress of Radiation Research, Burlington, Vermon

D. G. Watson, "Effects of Chronic Feeding of Phosphorus-32 on Kainbow Trout,
Angust 12, 1958, International Congress of Radiation Research, Burlington
Vermont.

¥. L. Dockum, ™Autoradiographic Technicues in Biological Research," August
18, 1958, Washington u. C., Biological Fhotographers Association.

W. J. Clarke, "Studies in Radibiology®, Augnst 17, 1958, Am. Coll. of Vet.
Toxicologists, Philadelphia, Pa.
.b. Seminars

Angust S - M, F. Su.';.lim, W. J. Bair, D. G. Watson (Presented papers listed
above
August 6§ - N. L. Dockum, F. P. Hungate (Presented papers listed above)

Angust L -~ W. ' d, Clarke - Radiation Tumorigenesis - (Radioclogical Physics
Fellows)



UNCLASSIFIED D8 HW-57225

E. Publications
a. W Documents
Palmer, R. F. and M. F. Sullivan, "Effect of Intestinal Tract Lrradiation

on Serum Proteins of the Rat," Uocument HW=5641lL (UNCLASSIFIED)
June 17, 1558.

b. HW Jocuments (internal distribution)

Foster, R. F., "The Effect on Fish of Increasing the Temperature of the
Columbia River," Jocument HW-5LSS8 (SECRET) March 14, 1958.

¢. Opan Literature

Davia, J.J. gpd R. F. Foster, "Bicaccumlation of Fauioisotopes Through
Aquatie Food Chains," Ecology 39 (3) 530-35 (July 1958). .

UNCLASSIFLED
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CPERATICNS RESEARCH AND SYNTHESIS OPERATICN
MONTHLY REPCRT

August, 1958

CRGANIZATION AND PERSONNEL

There were no changes in personnel in August.

. OPERATIONS RESEARCH ACTIVITY

Work on the evaluation of the capital expenditure progrem was delayed due to
vacations, {rips and other commitments on the part of the study members. KNor-
mal activity cn this program will be resumed early in September.

Work in connection with uranium pricing and HAPO input-output response simu-
lation models was continued.

CPD Control Study

The feasibility of using large materiel balance areas for accountability control
ccupled with adequate material control within these areas is being examined in
the Z Plant. The combination of the Process Chemistry Operation (Tasks I, II
and III) and the Product Recovery Operation {Dissolving, Metal Recovery, and
Recuplex Extraction) sppears to require 1) the adoption of an inventory procedure
based on the LIFO (last in first out) principle for Product Recovery Feed Storage
and 2) an internal material control system that provides information regarding
process recovery according to both the type of material (slag and crucible,
skull, fluoride sweeps, etc.) and the time period during which +this material

was generated.

The special study concerned with the freguency of biag corrections for account-
ability purposes based on results from the analytical laboratories is nearing
completion. A report on this will be issued during September.

Work on the Z Plant Information Study hes been primarily concerned with a de-

tailed description of the casting and machining process as it now exists. At

the same time considerable effort hag been expended toward designing the logic
of the process. This work wes also somewhat hampered during the month due to

other demands on the team members. A document integrating the meeting mimites
and other materials prepared by tesm members will be issued scon (distribution
t0 team members only) to provide them with an up-to-date record of all activi-
ties.

Other
Persounel of the Standards Engineering Operation of IPD are presently checking
the applicability of suggested inventory control models on a random sample of

100 IPD spare part items. Indicatioms are that the formules involved will
greatly assist responsible personnel in setting inventory levels and minimizing

, —
1236532 SEOLASSIFIED
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STATISTICAL AND MATHEMATICAL ACTIVITIES FOR THE PRODUCT DEPARTMENTS

Process Control (Fuels Preparation Department)

The proposal submitted to FPD personnel during July concerned with continu-
ously experimenting about the region cf current process cperaticn in
attempting to gradually approach an optimum set of operating conditions hasg
been well received. A series of meetings with those concerned with setting
up this "evolutionary method” of operation will begin in September.

Process Experimentation (Fuels Preparation Department)

An experimernt was designed to evaluate the effects of five process variables’
on total bond count of & fuel element, each variable having two levels assigned
to it. Since it was not feas%ble to gather data at each of the 32 sets of car
ditions necessary in a full 27 factorial, a one-half replicate was designed
which permitted an evaluation of all main effects and first order interactions,
the necessary degrees of freedom being furnished by replicating at each set of
conditions. The resulting data were anpalyzed as requested. The replication
within each cell suggested that & logaritimic transformation of the data would
be necessary in order to attain homogeneity of variance and normelity.

Further experimental data were analyzed to evaluate the effects of quenching
metheds on braze layer poroeity.

Recommendations were given on the types of dafa to collect in order to determine
the variables which might be related to ebnormally large diameter growths of
canned fuel elements.

Production Tests (IPD and FPD)

A report was issued presenting the results of an analysis of dimensional dis-
tortion data from production test IP-95-A-T9 MT. This test was primarily con-
cerned with evaluating I and E fuel elements designed for use in BOF-gized
process tubes. Measurements from control tubes filled with solid fuel elements
were also available. The wide range of exposures agsocimsted with these tubes.
mede the data particularly informative.

An analysis is being made of data from production test IP-120-A-94 FP. This
test was run to compare the performance of ingot with low hydrogen dingct fuel
elements.

Final Product Specifications {CPD)

A recommendation was made that the existing tolerance limit statements used to
demonstrate conformity of the final preoduct to plutonium content specificatim
be replaced by a procedure in which each individual part is accepted or re-
Jected based on the measurements azscciated with that particular part. Xo
action has been taken ag yet In response to this proposal.

DECLASSIED
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COTHER STATISTICAL AND MATHEMATICAL ACTIVITIES

Activities for Other Departments

Consulting services were provided to the Atmospheric Physics Operation during
the scoping stage of an Alr Force contract deposition and diffusion study.
Such services will continue during the design, experimentation, and anelysis
gtages of this study.

Statistical evaluation of follow-up studies on Radiation Protection Qperation’'s
Bastman versus duPont personal monitoring film evaluation program was inltiated
this last menth. -

Assistance in analyzing and presenting results of a FPEM survey and in pre-
#mnting industrial medical information for a business review were provided for
the Relations ard Utilities Operation.

Acetivities within HLO

Cornsulting services were provided to personnel Ef the Employ=e Compensation

Cperation on the relative advancement rates of exempt employees with respect
to their years of training in the different ceientific and engineering dis-

ciplines.

A statistical analysis was mede of film badge data which compared flm density
with neutron and with gamms exposure. A regression analysis was made on the
data and a conversation ratic was developed between the two types of exposgure.
Also, the procedure was given for separsting measurement error from process
error in the analysis of {ilm badge data.

CFFSITE VISITS AND VISITCRS

W. H. Bloodworth of the COperations Research and Synthesis Consulting Service
in New York visited the group on August 19, 20 and 21 for a review of the
operaticns research programs.

C. A. Bennett spent August 25 and 26 in Washington, D. €. discussing Washington
Designated programs.

R. L. Basmenn attended the Western Regional Meeting of the American Economic
Assceiation at Pullman, Washington on August 15.

We L. Nicholson spent August 22 at the Argonne National Laboratory, Lement,
Illinois discussing computatioms) techniques and specifically the workings of

the SHARE organization, with Dr. Richard F. King and Dr. William Miller of

the Applied Mathemmstics Division; August 25 in Washington, D. C. consulting

on Washington Designated programs; August 26 to 28 attending the annual

meeting of the Institute of Mathematical Statistics at Cambridge, Massachusetts;
and August 29 discussing operations research and gtatistical problems with the
Information Study Section of the General Electric Research Laboratory at

Schenectady.

CAB:E%fj - Carl A. Bennett, Manager
386533 OPERATIONS RESERACE
AND SYNTHESIS



R 57225

Ao

B.

PROGRAMMING OPERATION
AUGUST 195

FISSTONABLE MATERIALS - 2000 PROGRAM

1. Reptunium-237 Processing

Work was begun on the pogsibilities, timing, and costs of decontamimmtion and
recovery of Lrrvadiated and unirradiated neptunium-237 and plutonium-238. The
neptunium could be recovered from existing separations plant process streams
by rather simple and inexpensive equipment, The processing of the irradiated
neptunium, on the other hand, will require special facilities. Investigation
of provisions of small and special facilities in the Hot Semi-Works iz being
emphasized. An "A B C" type solvent extraction system with separate anion
exchange beds for isolation, purification, and conceptration of the two
rroducts appears most feasgible at this stage of the study.

2. Power Reactor Fuel Processing

Work was continued on the study of facilities and costs involved in providing
the required flexible power reactor fuel processing facilities in 221-U plant.
Equipment sultable for dissolution of stainless steel, zirconium and aluminum
¢lad fuel elements iz required, With the establishment of Hastelloy-F as a
sultable material of construction resistant to HNO3-HF (Niflex process),
facilities constructed of this material which could do the equivalent dis-
solution job of the Darex and Zirflex squipment were found to cost $1,100,000.
As reported last momth, such facilitlies for the Darex apd Zirflex process cCOm-
bipation would cost $3,000,000. (Both costs are study stage estimates.) By a
moderate increase in costs the Hagtelloy-F system could also be made flexibie
enough to provide for the operation of the Sulfex process which may be preferred
for acme fuels. 8Six cells in 221-U would be required for the Darex-Zirflex
process equipment; three would be required for the Niflex process (HNO3-HF
mrocess with or without facilities to provide for Sulfex).

These study stage estimates do not provide for head.end fuel alement handling
facilities, tramsport of fuel solutions to Redox or receiving facilities at
Redox. Significant operating costs such as chemicals and waste storage have
not yet been investigated.

REACTCR DEVELOPMENT - 4000 PROGRAM

1. Plutonium Recycls Program

Plutonium Evaluation

Progress continued on the comparison of plutonium with uranium-235 as a
source of uniform enrichment in uwraniuvm-238 reactor fuel., Previous com-
parisons which have shown plutonium to be & superior fuel {on the basis
of providing a longer burnocut, higher MWD/T) have employed a constant

R  DECLASSsmw
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and equal value of the factor, r, defined as the ratio of epithermal to
thermal neufrons. The factor, r, is not only a function of the lattice
geometry, but it 1s also dependent upon the particular isctopic composition
and thus will change during an irradistion cycle. This restriction has
recently been circumvented by the formulation of a factor, A, which may
be ldentified with the ratio of the fuel mass to the moderator slowing-
down power and which 13 an essentially fixed lattice parameter. The
quantity A iz calculated using an IBM 650 program based on the following
axpression:

A, = - 1n p (7)
(T) Z, N (0 (Tag - Iex Vi €p/sg)

vhere I, = concentration of the isotopes.

Iax and Ipy are effective absorption and fission rescnance
. integrals in kilobarns (in excess of the 1/v part)
for each isctope.

Vk a number of neutrons produced per filassion i.n kb isotope.
P = resonance escape probabllity

ko = mltiplication constant
€ = fast fission factor

Since a numerical change in r results in a change in A, it is possible to
hold A spproximately constant by varying r during any exposure calculation.

In comparing cases calculated to date with a constant r against the same
cagses calculated with a comstant A, 1t has been found that the change in
maximup attainable exposure varies from nearly zero to as much as 20 per
cent,

The comparison of plutonium with uranium-235 as uniform eanrichment in
urapium-238 fuel at constant A has again established the superiority
(higher attaipable MID/T) of plutonium for two specific cases. Thesge
initial cases are blased in favor of plutonium since large loss factors
were agssumed.

Muel Cycle Analysis

About 600 plots involving approximately 40,000 data points have been
plotted with the IEM 702. The plots represent about 2/3 of the once through
data which has been run with the IEM 650 during July and August and covers
the following reactor variables:

1238537 o
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OCnce-Through Reactor Parameters

Tamp., km/ : Canning Cost
oc (3 D £ MW /T $/#u
80 1.112 0.9 0.8 10 15, 25, 50
200 1.10 0.9 [0.95 15, 1
Qa7 0.80 10, 0.5 <510, 20, 25
‘]_0.60 5, Onl

o

»

-
[N

80 1.10 0.9 0.95 J’ 0.1
0.80 1.0 10, 20, 25
L0‘.60 | 10
200 1.20 0.9 [0.95
1.15 0.7 10.50
1.10 .ﬁo.ao 9 10 10, 20, 25
0.70
0.60 L

l. Plutonium value taken as $5 and $15/gram.

2+ X/ = multiplication copstant/fast fission factor.
3+ p = resonance escape probability. '

4, £ = thermsl utilization factor.

5. MH/T = megawatts/ton of wanium fuel.

In addition, separations costs, on-line efficlency, and interest charged
were varjied with the following base cases:

Temp.
o ko e P t M /T
200 1.10 0.9 0.8 10 Separation Cost
' . (2,4,8,12,16 and 20 $/#U)
200 1.10 0.9 0.8 10 On-line efficiency
0.1 (54,72, and 82%)
200 1,10 0.9 0.8 10 Interest charge

5 15,12: 15,4: apd 12,4
1 depreciating and non-depreciating
0.1 capital, %

The IBM 650 Recycle Economics program has been altered and debugged in order
to eliminate an ilptermediate program required with the first IEM T02 plotter
program, Several points have been rerun with the new Recyecle Economics
program for muoposes of verification.

High Exposure Plutonium Requirements

The advantage of using high exposwre plutonium from an extermal source in
the PRTR to advance the date for demonstrating self-sustaining recycle has
been recognized for scme time. Specific smounts of plutonium required for

1238538
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this purpese were estimated on the basis of the tentative PRTR fueling
achedule, As a first step, a request was submitied to the AERC to make
avallable to the Laboratories the plutonium from the fuel plates now being
irradiated in the MIR and from the first PWR blanket. These sources would
£111 the reactor's estimated needs through FY-1961. The situatiocn is being
analyzed to determine vhat course should be followed to provide the needs
beyond that since PRTR material will not become available in significant
quantities until the laat half of FY-1962,

ERTR Fueling Schedule

The detalled charge-discharge schedule for the first two years of PRTR _
operation was circulated for comment and has received general acceptance by
all HLO components concerned. If the schedule ia put into practice, the
reactor will start up with 24 plutonium-alumimm fuel elements and 60
uranium dioxide fuel elements. It will operate at 60% level efficiency to
allow ample shutdown time for experimental purposes. Additional plutonium-
aluminum elements will replace original elements, one every eight days. The
Teplaced elements will be alternately Pu~Al and UOy elements until there are
35 Pu~Al and 49 UDp elements in the reactor, after which fresh Pu-Al elements
will replace fully exposed (50% burnup) Pu-Al elements, one every eight days.
The 49 UOo elements will remain in the reactor for approximately two years
when all the elements will begin to be replaced with uniformly plutonium-
euriched UQp fuel elements. High exposure plutonium from an external source
will be used iz all the piutonium elements charged after the first six months'
operatlon. The schedule allows 120 days cooling time for the discharged fuel
and 30 days each for chemical processing and fuel element fabrication. The
cooling time is nov under review to determine the minimum time consistent.
with processing requirements, According to the proposed schedule, the FRTR
will become almost self-sustaining late in FY-1963.

Fual Emm‘ination

The study of costs, timeliness, and value of alternate methods of fuel core
examination and ingpection in support of the existing PRTR schedule was
coptinued, Preliminary results Indicated that facilities provided st 221-U
will be prohibitively expensive and that cheaper and preferred facilities
may be provided in 300 Area.

C. OTHER ACTIVITIES

1, Summey Institute oz Nuclear En=srzy - Chemical Processing

The 1958 "Supmer Institute on Nuclear Energy - Chemical Processing" program was
completed on August 15. The program involved the mresentation of lectures by
forty speakers and the conduct of tours to twenty-four facilities whiech also
required the services of forty perscns acting as guldes and tour speakers. In
addition, about fifteen individuals had direect contact with the participants in
the conduct of the problem assignments. With others involved in planning,
direction, and assistance, it can be sald that direct efforts of about one

Yy
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hundred individuals were involved in this program, The written appraissls
recelved from the participants indicates that the program met expectations and

had been worthwhile,

for Manager, Programming Operation
WE Reas:dl
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RADIATION PROTECTION OPERATION
MONTHLY REPORT - AUGUST 1958

A. QRGANIZATION AND PERSCNNEL

On August 25, 1958, Victor M. Milligean wds hired from the AEC Radiological Physics
Fellowship Program into the Radiation Monitoring Operation. Mabel S. Matthews was
reactivated on August 18, 1958. Louise §. Nunn terminated on August 8, 1958.

Several transfers were effected during the month which included: Lester P. Rolph

to IFD on August 1, 1958; Marion L. Thompson to Plutonium Metallurgy-ELQ on August b,
1958; Shera P. Bobo to Laboratory Auxiliaries-ALO on August 18, 1958; and W. D.
Themar to Fuels Design-HLD on August 25, 1958. Leo J. Defferding and Rita M. Bernard
were beneficially transferred within RPO. '

B. ACTIVITIES

No cases of plutonium deposition were confirmed through bicassay analyses in August.
One case of localized overexposure to the skin resulted from a CPD employee being
exposed to a contaminated glove which resulted in a dose of approximately 3.5 rads
including 0.C3 r 4o 2 small skin area.

Several potential exposure cases occurred in Hanford Laboratories when employees
were exposed to air-borne plutonium contamination in the 231 and 325 Buildings.
Exposure to concentrations up to 4 x 10-8 ue Pufcc occurred. Facial contamination
up to 3,000 dfm resulted in one case. All of these exposure situations involved
the rupture of plastic bags containing plutonium or discoveries of significant
guantities of plutonium outslde of process hoods. BRBody dose rates up to 5 r per
hour were encountered following irrediation of materials in the Physical Constants
Test Reactor.

Since distribution of the radiation exposure cards toc all employees early in August,
a total of 22 inquiries has been received and sppropriately acknowledged. Of these
22, four requests for further information indicated minor errors in the total doses
which were reported to the involved employees. The primary difficulty in these
cases was that part of the working histories was as AEC or construction employees
33 well as General Electric employees.

Progress on the Shielded Perannnel Monitnrine Statian remtimed at a aatdafactory
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Decrease in the Columbia River water flow from about 190,000 cfs to 100,000 cfs
resulted in approximately proporticnal increases in the gross beta copncentrations
in the Columbia River. Similar lneresses were noted in the reactor areas and in
Pasco-Kennewick area drinking water systems. Enough historical data has been
accumulated to inltiate a running yearly average of the fraction of the MPC con-
tained in Columbia River drinking water. The anmial average will be useful in
evaluating potential hazards in drinking water since cyclic river fluctuations
affect the monthly values significantly.

Very preliminary results in the aerial surveys made for reglonsl evaluation purposes
indicate no significant change between readings a short distance off the ground and at
a flve-hundred feet altitude except when flyibg in the vicinity of manufacturing
plants or waste disposal sites. The 2bth Semiannual Report to Congress contained

a statement indicating the plan of the United States Geclogical Survey to conduct
air-borne background radiation surveys of all majcr Atomic Energy Commission pro-
duction sites, licensee reactor sites, and the Nevada Test Site. Contact was made
with the local Commission office to ensure lntegration of our program with the USGS
program where appropriate.

Comparison of the calibration data for the recently developed neutron btadge indicated
the possibility of substituting a pormal radium-gamma calibration for the thermal
neutron calibration as an infterim procedure pending the arrival of the plutonium-
berrylium source being calibrated by the Natiomal Bureau of Standards. The routine
radium-gamma calibration dats mey also be used to minimize the number of calibrations
which are necessary. :

Initial investigetions iimed at an improved method to obtain an estimate of the expo-
sure dose to a badge film where high-level radiation doses are involved indicated
that the use of X-ray techniques to measure the quantity of reduced silver on
developed film is not fruitful. Other investigations are contiming.

Construction work was completed on the new acid addition facility at the Blosassay
Laboratory. Recent difficulties in iwpurities in the acid were atiributed to pipe
Joint compound and similar materials in the newly installed system. This has

caused some slight process difficulities, but will decrease with time. Additionally,
there appeared to be substantially increased iron and heavy metals in the acid being
received from the vendor as compered t¢ the acid tested last winter. Tests are in
process to determine the possible necessity of securing additional vendors.

A leak test of pencils used in the new pulse pencil reader program was started with
charging voltages of 20, 60, 200, and 300 volts. These voltages will cover the
range for both regicnal and personnel monitoring for very high doses and dese rates.

Ten small Sievert chambers and a holder were received on a loan from the Naval Medical
Center in Bethesda, Maryland. Studies are in progress to determine the potential

uses ¢f these small chambers by their increased sensitivity through the new pulse
pencil reading technique.

The proposed comprehensive trailning program for industrial physicians was prepared
for submission. An extensive review of the radiological training needs for HAPO
was initiated.

1238543
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Radiation Protection Operation had the only General Electric display at the Benton-
Franklin County Fair on August 22, 23, and 24. The display entitled "Radiation
Protection at Hanford" was visited by approximately 3,000 people and was continuously
manned by Radiation Protection personnel. Appropriate publicity wes obtained in
Bastern Washington newspepers.

C. EMPIOYEE RELATIONS

No further progress was made on Regional Monitoring negotiations.

Placement or firm plans for the placement of 15 of the 23 exempt and nonexempt
employees scheduled for ROF from Exposure Evaluation and Records Qperation were
completed. This pumber increased to 15 from 12 last month. A total of eight employ-
ees remaimesto be placed.

There were two medical treatment injuries for a freguency of 0.87. No security
violations occurred during the month.

Two suggestions were submitted by RPO persomnel. Two suggestions were received for
evaluetion and one was completed. No awards were made to RPO employees.

D. SIGNIFICANT REPORTS

BW-57294 - "Monthly Report - August 1958, Rediation Monitoring Operation” by
A. J. Stevens.

Undoc. - "Inventory of Radicactive Liquid Wastes %o Active Disposal Sites -
April, 1958" by R. M. Bernard.

HW-56993 - "Regional Monitdring Activities, July, 1958" by B. V. Andersen.

Undoc. ~ "Inventory of Radiomctive Liquid Wastes to Active Disposal Sites -
May, 1958" by R. M. Bernard.

1236504
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REGIONAL MONITORING - RESULTS (July 27 - August 24, 1958)

Activity Monthly Trend**
Sample Type and Location Type Average Units#* Factor

Drinking Water
100-F Area ' Isotopic 1.0 % MPCqr +2
Separations Areas Total Beta 1.4k x 107 ue/ce --
Pasco Isotopic 0.3 % MPCay -—
Kennewick Isotopic 0.2 8 % MPCoy +3
Richlangd Total Beta < 3.0 x 107 uc/ce -
Columbia River Water
Above 100-B Area Total Beta < 3.0 x 10-8 ue/cc -
100-F Ares _ Isotopic 2.5 % MPCqr +2
Hanford Ferry Total Peta 3.0 % 1072 pe/ce +2
Pasco Isotopic 0.7 % MPCq +2
MeNary Dam Total Beta 3.2 x 2077 ue/cc --
Vancouver, Washington . Total Bete 1.5 x 10-T pe/ce <.
Waste Water
Outlying Test Wells Total Deta 8.7 x 10 T(max) pe/ee -
Reactor Effluent Retention

Basins to River Total Beta 18,000 curies/day -
Atmosphers
Gross Dose Rate - _
Separations Areas Beta -gaumma 0.7 mrad/day -

Residential Areas - Beta-ganma 0.7 mrad/day = --
I-131 Separations Areas I-131 b.5 x 10-13 uc/ce -
I-13]1 Separations Stacks I-131 k.5 curies/week ..
Active Particles - Project - 7.9 Ptle/100 m3 -
Active Particles - Environs  -- 7.0 ptle/100 m3 .-
Yegetation
Separations I-131 k.0 x 1076 uc/gn --
Residential 1-131 < 1.5 x 10-6 uc/am -2
Bastern Washington and :

Qregon I-131 <1.5 x 106 uc/gn -
Fission Froducts less

I-131 - Wash. and Ore, Beta k.6 x 1077 ue/am -2

* The % MPCqy is the percenf of the maximum permissible limit for continuous
cccupatiocal exposure to the gastrointesiinal tract calculated from drinking
water limits,

#* The trend factor shows the n-fold increase (+) or decrease (-) from last month,
where velues of n lese than 2 will not be noted.

1238204k
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EXPCSURE EVALUATION AND RECORDS

Exposure Incidents Above Permissible Limita

—

Whole Body Localized
August 0 1
1958 to Date k 9
Gamma Pencils
Pencils Puired Readings Paired Readings Lost
Processed 100-280 mr Over 280 mr Readings
August 36,808 41 8 0
1958 to Date 346,086 297 , 4y 20
Beta-Gamma Film Bedges
Badgen Readings Readings Readings Lost Average Doge
Processed 100-300 mrads 300-500 mrads Over 500 mrads Readings Per Film Packet
mrad{ ow) E%%
August 10,818 62h 45 8 34 3.13 13.
1958 to
Date 156,736 6,001 221 61 327 2.99 g.63
Slow Neutron Pencils
Pencils Paired Readings Paired Readings Lost
Processed 4-12 mrem _ Over 12 mrem Reedings
August Hone
1958 to Date 25,880 297 ol 8
Fast Neutron Film Badges
Badges Readings Lost
Processed Above S50 mrem Readings
August 681 0 0
1958 to Date 8,710 11 7
Bioassay | August 1958 to Date
Plutonium: Semples Assayed 8 971 9,722

Results above 2.2 x 10-Y uc/sample 34 316

Fissicn Product: Samples Assayed : 5 980 10,088
Results above 3.1 x 10 7 uc FP/semple 1 22
Uranium: Samples Assayed 354 2,597
Confirmed Plutonium Deposition Cases Q 15+
#Bringing all-time HAPO total to 227.
UNCLASSIFIED
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Draniuw Analyses

Followlng Exposure

G-7

Hw-57225

Following ?eriod._gr Nc Exposure

Units of 10~2 uc Uiece Units of 2077 uc U/zz

Sumber Number

Sample Dascripticn Maxipmm Average Samples Maximum Average Samplies
Fuels Preparation 8.2 1.8 76 17 3.0 30
Hanf'ord Laboratories 3l 5.3 3 58 9.3 13
Chemical Processing 60 8.0 96 34 b2 96
Chemical Processing®* - - - - - -
Special Incidents -0 0 0 0 0 0
Random 0 0 Q o 0 Q

*Samples taken prior to and after a specific job during work week.

Thyrold Checks

Checks Taken
Checks Indicating >0.01 uc

Rand Checks

Checks Taken - Alpha
- Beta-Gamma

Skin Coentamination

Plutonium
Uranium
Pission Preduct

CALTERATIORS

Portable Instruments

CP Meter
June
M
Other
Teotal

Personnel Metars

Badge Film
Pencils
Other
Total
Miscelliapeous Specisl Services

Potal Fumber of Calibrations

AR Keem:lkz 3 S S 1!' 8

August 1958 t¢ Date
Q 25
0 o)
3,247 357,466
27,957 293,428
h3 231
9 59
56 hé2
Rumber of Units Calibrated
August 1998 %o Date
950 7,617
330 2, 60k
1,352 10,590
208 1.766
B,Bh0 22,637
32 9 .50 ’
1,488 29:835
3,007
3,2 1,35
2211- 62312
7,033 70,367

4
RADIATION PROTECTION
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LABORATORY AUXILIARTES OPERATION
MONTHLY REPORT - AUGUST, 1950

GENERAL

Safety performance of the Operation was considered satisfactory. There were no
major injuries; the minor injury frequency rate was 3.69 per cent.

The absenteeism rate was 3.86 per cent, which is about average experience.
There were no security violations charged to the Operation.

TECENICAL SHOPS COPERATION

Total productive time for the month was 11,171 hours. The total shop work backlog
18 15,568 hours of which 50% is required in the current month, with the remainder
distributed over a three month period. Overtime worked during the month waz 1.2%
(209 hours) of the total available hours.

Distribution of time was as follows: Man Hours of Total
Fuels Preparation Department 1061 9.5
Irradjation Processing Department 1151 10.3
Chemical Processing Department 893 8.0
Hanford Laboratories Operation 7912 T0.9
Construction Engineering Operation 38 .3

‘Miscellaneous 16 1.0

A sharp decline in customer requests for emergency service resulted in the working
of & nominal amount of overtime. The backlog decreased approximstely 13% and
currently stands at § crew weeks. This ia still on the high side of what 1is
considered optimum backlog, but does permit the shops tc generally offer reason-
able delivery dstes,

In line with the planned machine tool replacement program, appropriation requests
were submiftted covering the items to be replaced this fiscal yesr. Additional
items requested included a Jigmill, vertical shaper, and a small cpenside planer.
Acquisition of these machine tools will permit the expeditious completion of work
now being accomplished by time-consuming methods.

BADIOGRAPHIC TESTING OPERATION

A new record of activity for the Radiographic Testing Operation was achieved
this month., A total of 9,493 tests were made, of which 1,360 were radiographic
exposures (including X-ray and Gamma-ray) and 7,533 were supplementary tests.
The supplementary test work included dimensional measurements (micrometric and
radiographic layout}, eddy current, leak dstection, penetrant, and ultrasonic
(thickness measurements and flaw detection).

UNCLASSIFIED
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Reflectad in the increased mumber of tests, the feet of material examined and the
number of pieces examined were alsc significantly higher than in previous months.
The feet of material examined amounted to 12,311 feet; the number of pieces
examined amounted to 3,38k pleces. Work was dome for 17 different organizational
components, representing most of the operating departments and service organi-
ations. A total of 19 reports were issued, detailing test findings, with con-
clusjons and recommended actlon. Radiographic Testing Operation was consulted
on 32 different occasions for advice and information regarding gemeral testing
theory and applications for other than the jobs tabulated in Part II.

The MIR fuel plate program for the Arco Reactor was completed this month. Ship-
ment of the last of the fuel plate assemblies was made in the middle of the
month. Rediographic Testing Cperation assigted in this program by providing
complete radiographic service for core examination, core location, finished
plate examination, and welding integrity on the control assemblies. News
releases on August 20th reported the first successful operation of a reactor

on plutonium fuel.

With the completion of the MTR fuel plate program it was possible for Radio-
graphic Testing Operation % return to more normal shift operation. Return
o the regular XYZ shift avolded any possibility of conflict in scheduling
work involving radiation monitoring.

It would appear that the radiation parameters for the radicactive isotope
application investigating rotting of power poles have been established.
Fixing of the energy level required will permit this work to proceed. Con-
siderable interest in the method is indicated from contacts with the Forestry
Service and nsws agencies.

Pricrity work was done on a plutonium wesgpens component. Use wes made of the 2

mev Van de Graaf to obtain satisfactory radiographas. The work was done in a
L8-hour period. ' ,

Testing Statistics

No. of Ft. of Weld No. of

Component Tests or Material Pieces Description

A. CPD L1 L3 ' 14 SS ammonia scrubbers, 26" vactum
receiver tank for intermal cor-
rosion.

B. CEO 1302 1989.1/2 1240 316 38, Sch. 4O welders coupons.

83 recirculating gas loop-AEC 16C.
Halogen snifter tests and radio-
graphie interpretations on PRTR
containment wvessel.

UNCLASSTFIED
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No. of 7Pt. of Weld No. of
Cemponent Tests or Material Pieces Degcription

c. HO 7904 10055«1/2 1915 U0,Zr. clad fuel elements, enriched
Zr. clad fuel elements, MIR Zr.
Capsules, U-238-A1 castings, MTR
cores, core location, finished
plates, control rods and shim assem-
blieg., Pu-~Al fuel rods in Zr., 37,
1.2", 2.212", 1.802" and .750" 0.D.
Zircaloy tubing. Zirconium billets.

D. IPD 2k 18 13 Corrosion build-up on affluent and
effluent linesa, 1l05-D. 85 U bend
gsamples for stress cracks.

E. R&U 132 205 202 Linemen climbera, Isotopic cali-
bration for power pole rot survey.

TOTALS okg3 12,311 3384

FACILITIES. ENGINEERING OPERATION

Project Activity

The attached monthly project report covers the individual project activity.
Following i3 a summary of project work:

There were 22 authorized projects at month end with total authorized funds of
$4,747,300. The total estimated project cost of these projects is $8,923,800.
One project was completed during the month. One project 1s awalting AEC authori-
zation. Project propesals for nine new projects are in preparstion.

Engineer.{nﬁ Services —

Title Status

Modification of Elevator, 327 Building Jecurity Fire Door Company has been
awarded the contract for this work.

Alterations to Room 313, 3706 Building Work is complete with minor exceptions.
Resistance Seam Welder, 325 Building Work completed.
Clean Up West End of 314 Bullding Coﬁstruction Operation is working on

removal. Job is essentially complete.
Minor work items remain.

UNCLASSIFIED
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Title

Installation of New Hood, Lab 1i-a,
329 Building

Pebricate and Install ¥¥ Masnipulator
in Metallographle Cell

Sprinkling System for Aquatic Biology
Building - 100-F

Extend Annunciator System - 1706-KE
Building

Inspect and Make Recommendations for
Safe Operability of Reworked Truck
HO £8-B 8195

Heating & Air Conditioning
141-¥ Building

Provide Operating & Safety Improvementis
340 Building Tank Pit

Study of Cut-Off Facility for PRIR
Fuel Elements

Storm sash & shade screens for Buildings
300 Area Misc. Building Contract AT{43-1)

1290 (Sash & screem on 325, 327, 328,
3760. Screen only 3707-C and 3702
Building).

Design and Drafting Services

Title

Cesium Recovery

Non-Production Fuels Procesaing

ETR 6x$ Process Tube Project Ca-681

12385567
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Status

Hood fabrication is approximately 20%
complete.

Work is approximately 50% complete.
Job is complete.
Installation work remains to be per- 1

formed.

Work complete.

Engineering work is completa.

Installetion of jmprovements will Dbe
gtarted in September.

Sumary requirements bave been formu-
lated. Estimste is being prepared.

Sun Screen Products Co.
Spokane, Washington
Gontract Amt. $10,T34.74

Contractor:

Mod. #1 2,115,
12,050.67
Status: Completed. Contract was ex-

tended 12 days to $-5-58, but work was
finished and inspected 8-15-58. '
Comments: Contract was modified to
include storm windows on second floor
of 3760 Building.

Status & Description

Based on present scope of work this
job spproximately 85% completa.

Mechanical shear design 100% complete.
Shear feed.design is 40% complete.
Dissolver design 20% complete.

Work completed.

UNCLASSIFIED
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Title Status & Description

Draw Bench Chain Support Deslgn work was performed to solve whip-
lash, slack and vibration problems in
a heavy drawbench chain about 40Q' between
sprockets.

Cersmic Fuel Test Element An assembly drawing and four detall views
were made of this element.

Accelerator Positioner Designed a positiomer which will amto-
matically move a 2-1/2 ton Van de Graaf?
Accelerator through four directions,
(1) verticelly, (2) borizontally, (3)
pitch, and (&) yaw.

Fuel Element X«Ray Densitometer Design a mechanism for transporting
fuel elements through an X-ray beam,
between an X-ray head and ion chamber
at controlled rates of speed. Job
10% complete.

Fuel Rod Separator _ Design initiated to provide a mechanism
: which will permit visual inspection of
19-rod cluster fuel elements.

Vacuum Annealing Furnace . Design was Iinitiated for a special
furnace.
Remotize Metallograph Degign is complete.

Maintenance and Building Engineering Services

Arrangements were made to agsume dlrect control of building machinery maintenance
at month's end. This will assist in controiling 9% of the Building Maintenance
and Cperating budget 8 well as in plamning long-term maintenance in the 300 Area.

Meintenance responsibility for 305-B and 314 Buildings were transferred to FPD's
Manufacturing Maintenance %o Plant Maintenance in anticipation of the 303 Area

fence relocation. This relocation has been delayed for integration with drive-
ways, but an approved drawing was ready for contract negotiation at month's end.

A meeting was held at which a tentative schedule and plan of transfer was es-
tabiished in conmection with the 231-Z transfer from CPD to HIO. A physical
inventory of equipment is being made and transfer papers are being prepared for
the equipment 0 be transferred.

The exteriors of metal walls 329 and 3760 Buildings have been painted. The
concrete was helng painted at month end.

The Maintenance & Building Engineering Landlord costs for July were $71,256 or

6% of the budgeted funds. This compared favorably with the 6% expenditure for
the same perlod in 1957.

1238553 NCLASSIFTED




UNCLASSIFIED H6 _ AW~ 57225

Partitioning of the second floor offices 328 Building, for the Programming
Operation, was about 30% complete at month end.

T™v0 office moves were completed involving rooms 28, 32, and 33 in the 3702
Building, and rooms 111, 203, and 215 in the 3706 Building.

Plans are underway to rercof the 222.-U Building and the 1l46-FR Building.
Completion date estimate 1a 10/31/58.

Twenty-five new metal degks were allocated to HIO. These were delivered as
follows: 3702 (18); 326 (4); 329 (1); 108-F (1); and 141-M (1).

Engineering work was started to improve existing conditions in the L47-F
Process Pump House.

Alterations in the 622 Bullding are 85% complete.

306 Building Alr Filter Modification - Partial shipment was msde of material
8~18-58. Remainder of material scheduled for shipment 8-21-58. Installation
is planned for September.’

306 Building Water Softener - Installation was completed 8-14-58, Equipment
is now in service,.

306 Water Filter - Confirmed shipping date of 9-19-58 has been received from
the vendor. Installation will be made after receipt of material.

3706 Building, room 108, Electronics Laboratory - Stud wall partition, painting
and floor tile repairs have been completad.

325 Building Gas Storage Extension - Metal wall is expected on plant the week
of 8-29-58. Completion of the job is planned for 9-5-538. The hydrogen mani-
folds are in service.

3760 Building Heating and Ventilation - A study of recommendations made re-
lative to modifying this system has been made., A plan to incorporate these
recommendations into a single job item is being prepared.

325 Building Vacuun Pumps - Study of the problem of 325 Building Kinney DVD
12814 rotary vecuum pumps oil waste to the atwosphere was continued. The
particulate carry-over was found to be in the one micron range. It was es-
Timated that a significant percentage of the total oil lost was in vapor form
because of the ease with which cooling coalesced droplets. Design is complete
for reducing the escape of oil vapor to atmosphere.

326 Building Heating and Ventilating - Study 1s being made of re-zoning mezzanine
rooms 1, 2, and 3 in Building 326. Providing a new thermostat in M 1, 2, 3 to
operate the existing booster coil and a new booster coil down atream from M 1,

2, 3 to be tied to present Zone 1 thermostat 13 a solution being considered.,

325 Building Distilled Water - Provision of more adequate distillation capacity
for Building 325 is under consideration. Means of ralsing feed pressure of de-
mineralized water to still is needed.

1238554 UNCLASSTFIED
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Specifications are bveing prepared for a lump sum contract to repair roofs on
146-FR and 222-U Buildings.

Tird Party Inspection of the Code Vessels in 327 Bullding (15 vessels) and
3726 Building prupane storage tank was condu¢ted. Orders have been issued to
correct exceptions noted during this inspection which was held on August 18, 1958.

Burvey and inspection of code vessels is essentially complete., A report is to
be issued in September.

Survey of liquid helium requirements for HAPO and HLO is essentially complete.
Report %o be issued in September.

TECHNICAL INFORMATION OPERATION

A proposed Commission policy regarding an author's right t© royalties and
honoraria awarded for articles or books he wrote in connection with his Jjob,

has been received. The policy covers such matters as (1) writing during working
bours, (2) use of Company graphies and reproduction facilities, and (3) retention
of royalties or honoraria offered. The proposed policy was forwarded to Level

2 Managers for comment. Hanford's comments will be sent to the Commission after
consolidation of the replies from the Level 2 components and review by the HAPO
Counsel.

Arrengements have been made to obtain S50 coples of the Armed Services Technical
Information Agency's pericdic Technical Absitract Bulletin. This bulletin lists
clasgified and unclassified reports originated by the various armed services
groups and their contractors. Copies of the bulletin will be addressographed
in Files for distribution to individnals who wish to receive it routinely.
Coples of the documents listed in the Bulleftin will be obtained for HAPO
personnel by Technical Imformation, upon request.

Pour British reactor films are expected at HAPO soon. The Communications
Specialists were asked to inform the library of the anticipated number of
showings needed by their components. Arrangements have been made %o schedule
the showings and to announce the schedules to the Departments.

Procedures for the coantrol of classified documents were prepared and mailed to
Air Products, Inc., a new subcontractor for HAPO. Covered in the procedures were
the accounting for and maintaining records of documents created and received by
the subcontractor, intermal circulation, destruction, offsite transmittal, and
Periodic inventories. The Air Prodnets, Ine. document records will be wmonitored
by Classified Files, and an inventory record for each accountable copy will be
established. At the conclusion of their contract, it should he a relatively

- simple matter % clear them of their clasgified document responsibilities.

New instructlions on classificatlon of Hanford msps and photographs were dis-
tributed to the field. The present Hanford Classification Guide has been re-:
vised to inclnde the new topies. The new instructions have ralsed a number of
questions which will require further clarification by the AEC. Further in-
formation will be distributed to HAPO personnel as it is received. B. Feldman,
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the Hanford Clasaification Liaison Officer from the Division of Classification,
Washington, plans tc spend the month of Oetober at Hanford working on the Bro-
posed Hanford Clasaification Guide. He recently spent a few days here dis-
cussing classification problems related to the design and construction of the
KPR.

ECO has been working with the IPD Process Design Cperation on the classification
of NPR procurement activities. It now appears that if two topica of the present
Hanford Guide can be declasaified, most of the NPR procurement program can be
conducted on an unclassified basia. HO0 has asked the Division of Classification
o consider declassifying these topies.

The Classification-Declassification Specialist submitted comments to AEC con-~
cerning a preliminary review from the Division of Claasification of Topie 102

(as 1t relatea to the NPR) of the Proposed Hanford Classification Guide, and

its reaction to the general philosophy of the Proposed Guide. The Division of
Classification contands that the Hanford proposals require a basic change in

AEC policy. Eanford maintains that changes in interpretation of the present

AEC policy are proposed in the Guide, but that a basic policy change is not
needed. The Division of Classification has not indicated that the Jjustifications
submitted by Hanford to support the claasifications propesed in the Guide were
considsred.

Ten copiles of the US papers prepared for the Second International Conference on
the Peaceful Uses of Atomic Energy are being received. These papers will be
apnounced in special supplements to the "Weekly List of Additions to Techniecal
Information Files.”" Coples of the foreign papers will be purchased from the
United Nations' Document Service upon request.

The program of "weeding" the duplicate periodical collection bas been completed.
Nineteen cartons of material were shipped to the U.S. Book Exchange, and the
remaining surplus periodicals were discarded. Before this action, the duplicate
pericdical collection completely filled three stacks; after a 75% reduction it
~an be shelved on two stacks with ample room for growth. The release of one
gtack made possible the much-needed shifting of the book collection. The book
collection has been arranged in such a way that additional shif¥ing should not
be necessary for several years. A systematic procedure was developed for the
binding, destruction and retention of periodicalas subscribed to by the library.
This procedure will prevent the accumulation of too many surplus periodicals

in the future.

Work Volume Statistics

duly August
Document Distribution and Files
Documents routed and discharged (copies) 16,358 15,561
Documents issued (coples) 10,720 10,064
Documents sent offsite (copies) k,0L5 3,57k
Documents reserves filled (copies) 533 784
Documents picked up and delivered 22,594 18,655
UNCLASSIFIED
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Tocument Accountability July August
Holders of classified documents whose flles were 561 317
inventoried .
Documents inventoried in Files (copies) 16,850 8,937
Documents destroyed or retired (copies) b, 307 3,316
Documents revised (coples) 1,150 781
Documents pulled and documents flled (coples) 5,938 . 10,884
Documents reclassified 632 328
Accountable copies of SECREET and DOCUMENTED 201,463 20k,290
CONFIIENTTIAL documents on site
Reference and Publication
Books cataloged {new titles) T2 68
Books added to the collection (volumes) 297 217
Ready reference questions answered by professiocnal staff 163 &l
Literature searches by professional ataf? 103 109
Reports abstracted (titles) 195 198
Formal reporta prepared (titles) 7 1k
Offsite requests for HAPO reports (copies) 100 278
Reports released to CAP (titles) 20 20
Library Acquisitions and Cilrculation
Books ordered (volumes) he2 361
Periodicals ordered 88 33
Books circulated (volumes) 1,915 1,380
Periodicals circulated (issues) b,812 3,697
Inter~library loans 87 T2
Films borrowed or rented 23 27
Industrial £ilm showings 69 58
Bound periodicals added to the collection * gok*
Library collection;
Main Library W-10 Library 108-F Library Ind. Med. Totals
No. of books 2k,059 8,068 1,349 1,895 35,371
No. of bound
periodicals 11,167 1 .1,he3 9 12,687
35,226 8,069 2,772 1,99 48,058
¥ Flgures for July not available separately.
% July and August figures combined.
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Classification and Declassification July August

Documents, inclmding drawings and photogrsphs, ]
reviewed for downgrading or declassification 130 80

Documents submitted to Declasslfication Branch,
Oak Hidge 85 7

Documents and papers (intended for oral presentation

or publication} reviewed for appropriate
classification 11 26

LABORATORTES ADMINISTRATION

Timely reviaions were issued on nine Orgemization and Policy Guides. Two in-
structions were combined into OPG No. 03.7.12, Ace¢idents Involving Government
Vehicles - Motor Vehicle Safety Responsibility Act, replacing OPG No. 10.1.2
and OPG No. 10.1.6. In addition two security instructions were reissued as
one, PG No. 09.2, Senitive Positions, Sacurity Clearances and Identification,
thus eliminating OPG No. 09.k. OPG No. 05.6.1, Official Travel, was reissued
to include former OPG No. 10.l.4, Use of Privete Automobiles on Official Travel.

Specific delegations of authorlity were issued as covered by OPG No. 02.3.1,
Approval Authorizations.

The term of contract No. DDR-29, Nuclear Metals, Inc. was extended. Two new
contracis were pending approval at the end of the month: Ne. DDR-35, Alumihum
Company of America for aluminum tubes; and No. CA-199, M. J. Sinnott for con-
sulting services on metallurgical problems. -Contract No. DDR~38 with Battelle
Memorial Institute for work on properties of Zircaloy 2 was closed out.

Assistance was given to Production Purchasing Operation in determining a laundry
and dry cleaning service estimate fo be used in negotiating a new contract.

The property management was closed out on the following FY-1958 Assistance to
Hanford Authorizations:

No. ATH-HLO-1-58-A Comsultation by Dr. Poritsky
No. ATH-HIO-1-58-C Bearing Analysis Study

The property-management close out on No. ATH-BLO-1-58-D, Fuel Element Failure
Detection, and No. ATH-FLO-2-58, Solvent Bxtraction Study, is being held up

pending receipt of final reports.
%;r /&
LABORATCRY AUXILIARTES
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EMPLOYEE RELATIONS OPERATION MORTHLY REPORT

CENERAL

At month’'s end, the staff of the Hanford laboratories Operation totalled 1232, in-
eluding 584 exempt and 648 nonexempt employees. Of the total exempt employees,
there weie 518 with college degrees, lncluding LO8 technical degrees as follows:
BS - 284, MS - 109, Ph.D. - 105. There were 33 nonexempt employees with degrees.

PERSONNEL DEVELOPMERT

The 1958 Summer Institute of Nuclear Epnergy was concluded on August 15th. The
AEC Radiological Physics Fellowship Program terminated August 22nd. Initial feed-
back for both programs is favorable.

Communications channels have bheen establisghed with the aree educational institu-
tions to provide catalogs and schedules for HIO personnel.

Ten epployees completed "Understanding People". A survey of interest level for
continuing PBM-I has been started. Survey returns will be used to guide the fre-
quency of future PEM-I sessions in HLO.

Twenty-five requisitions were received during the month; twalve were filled; leav-
ing twenty-three open, The cpen requisitions include eight Engineering Assistants,
one Laboratory Assistant, one Bicanalyst, one Biclogical Assistant, one Machinlst
Journeyman, four General Clerks C, two General Clerks B, and three Secretaries.
There are two requisiticns on a "hold” status. Transfers are pending for twelve
of the open requisitions.

Three Persconel Meters Clerks are scheduled to trapnsfer the second week in September,
reducing the number of Perscnnel Meters (Clerks tentatively scheduled to be laid
off in September.

Seven tranefer requests were received during the month of August. The reasons
glven were as follows: two - more experience, one - added experience, twec - 4ay
Job, one - more in line with interest, cne - advencement.

COMMIUNICATIONS

A proposal has been developed for revision of HLO mass media and distributidn tech-
niques. It is expected that major improvements in the time required for distri-
bution of information to employees will be realized,

The technical competence portion of the (Operation Upturn was introduced to EAPO
communications specialists by the HLO apecialist, The technical competence program
is currently directed at HAPQ contributions to the Geneva Conference. HLO Cpera-
tion Upturn activities included the announcesment to employees of the availability
of monogrammed cigarette lighters.

As a result of a previous visgit by their representatives, the Natlcnal Geographic
Magazine includes ftwo photographe of HLO actlvities in its September issue. A

Time magazine photographer alsc took photographs of HLO facilities for considera-
tion for a future issue of Time.

1256568
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Approximately 3000 pecple visited the radiation protection display exhibited at the
Benton-Franklin County Fair by Radiation Protection Cperation, Preliminary arrange-
ments were begun to send the display to a small business conference in Seattle.

Twenty-three signed articles, technical papers and speeches were processed for
clearance in August.

One Manager's luncheon was held in August for 26 exempt pecple.
HEALTH, SAFETY AND SECURITY

Laboratories personpel worked a total of 185,000 man-hours during the menth with

no disabling injuries. Since September 1, 1956, a total of 4,525,000 man-hours have
been completed with no disabling injuries. The medical treatment frequency for
August was 1.83 as compared with 1.18 during July.

There were 2 security violations during the month, bringing the total for the calen-
dar year to 3.

UNION RELATIONS

A meeting is scheduled for September 5, 1958 with Company and Union representatives
in an attempt to resolve the Wonacott case without proceeding to arbitraticn.

Negotiations were resumed with the Regicnal Monitors at a meeting on August 1z,
1958, Both the Company and the Union will be presenting counter proposals at a
meeting to be held in the near future.

The arbitration hearing of the Maki case is scheduled to be held in Portland on
October 6, 1958.

Four grievances wers received during August, two of which were answered satisfac-
%orily at Step I and two are pending Step II discussions. Three of the grievances
pertained to assignment of work and the fourth pertained to action following mis-
appropriation of a compass.

FROFESSICNAL PERSONNEL PLACEMENT

During August seven Ph.D. candidates visited Hanford for employment interviews.
HIC extended two offers, and onme HLO offer was accepted. There was no other Han-
ford Ph.D. offer action. To date, 15 Ph.D. candidates have accepted HIO offers.
Two IFD offers have been accepted, for a Hanford total of 17. In addition, six
cffers were extended to experienced BS/MS candidates. Four of these were accepted
and Pive were placed on the roll. There wes no offer actiocn to Program BS/MB can-
didates during the month; however, three offers remain open.

Firm recruiting dates -have been established for the six schools ccordinated by
HAPO for Ph.D. recruiting. Plans for 8S/MS recruiting have been made for recruit-
irg at 25 schools in the north central, south, and westerm recruiting regiocns.

A detalled study of technical losses for the past five years is undermy.

Philip A. Ard, a Technical Graduste, suffered a disabling injury on August 13
vhile on assigoment in IPD - Equipment Development. Mr. Ard inadvertently con-
zacted a 13.7 kilovolt highline with a piece of aluminum tubing that he was held-
ing, He was confined to Kadlec Hospital for treatment of burns and observation.

UNCLASSIFIED
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An accident investigation committee reviewed the lncident cn August 14, A detailed
report of the accident, "Hanford Atomic Products Operation Safety Investigatioa,

IPD Disabling Inmjury No. 58-5" was submitted on August 15.

A series of four conferences were conducted this month for members of the Technical
Graduate Program. Each Program member attended one of the conferences. Dr. K.

B. Bengtson participated in the conference by describing the operation of the Univer-
sity of Washington School for Graduate Study.

A conference for Technician Trainees was held thls month to award certificates in
recognition of completion of the Technician Training Program. Certificates were
also awarded to eleven 1957 graduates who are presently working as Englneering’
Asasistanta at HAPO.

Nine new Technician Trainees reported for work and are presently engaged in their
first six-month training assignment, Six additicnal new Program members are ex-
pected to report by September 8, bringing the total class to fifteen. These men
will not be available for permanent placement as Engineering Assistants at HAFO

EMPLOYEE COMPENSATION

Updated median salary curves for 1958 have been compiled for all HIO college graduates.

Salary statistics for HIO individusl contributor engineering and scilentific per-
sonnel were compiled and forwarded to Relations and Utilities for inmclusion in a
galary survey deing conducted by the Goodyear Atcmic Corporation.

Six positions in Chemical Research & Development were audifed during the month.

The Nonexempt Coppensation Study is proceeding on schedule. To date, flve progress
reports have been issued by the spacific study groups.

Seven suggesticns were approved for awards totalling $115 at the August meeting
of the HLO Suggestion Board. The average year to date suggestion award for HIO
1s $25.53, with a ratic of awards to savings being 11.3%. Effective August 29,

& new six-page "package" suggestion form was instituted at HAPQ to replace the
familiar single sheet form. All suggestion boxes within Hanford laboratcries have
been supplied witk the new forms.

Two HIO smployees retired during the month. Loulse 3. Nunn, Radiation Protectlon
Cperation, was the first HLO woman employee to terminete with vested pension rights.
Arthur W. lade, Biology Operation, retired under the normal provisions of the
Penslon Plan.

Hanford ILaboratories’ participation in Employee Benefit Plans is as follows:

Year Savings

1958 Insurance Pension Plan Stock Bonus Savings Plan
Jan. 99.6 8.4 60.6 7.5

Feb., 99.7 98.5 61.3 8.2
Mar. 99.7 98.6 61.9 8.7

Apr. 99.7 58.6 61.3 7.9

May 89.7 58.6 61.3 T.6

1236570
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Year ] Savings

1958 Tonsurance Pension Plan Stock Bonus Savings Plan

June 99.7 98.9 61l.L 7.6

July 9.8 98.7 60.6 7.0

Aug. 99. 98.7 61.9 7.0
. L]
Manager

T.G. Marshall:tr

1238571

Employee Relations



EW-57225-

URCLASSIFIED

PBTITOMTH *5°Y

sgoakopdime JeTTOD 23TUA
H3TA SUOY3BIAI JO UOT)
-EnTwAs puw gaofyowad
taunosasd pessnoOsY(]

*pICJUEH pUR 8307135
ay3 o3 jsetsluy Teng
- Jo 3oafoad yoawes
-9a aTqyesod ssnosT(

*fpnas

uotqesuadmoo qdiraxeuoy

*X'N "oaoTAdag
*Tey dmg 3 OTTARd

*I'N fsadiaasg

sroy dmg B oTIQNd
* 00" OFIOBTE [ VI3USY

*L°'H ‘ga0TAXRg
uopyesusdnoy safordng
‘0) OTX30RTH [RISUID

£ol-00L auoN ussined ‘V'H

£0l-00L auoy uasned "y°'H

Treusasy ‘D1

tol-00L auoN uvesTned "V'H

PRITBTA B0 palaelnoy

+3pTg  pPe9DTI}S8Y Taunosxag
% 9\aIY 0% $83DOY

1ESTA J0J uoseay

Pajusssadey Auwdmo)

12/8 Tefng Log'p

a2/g zaddety ‘g 0

L-6/g uwosqover "H'M

1¥STA SureN
J0 a38Q

OdVH OL SHOLISIA

UNCLASSIFISD

123857112




HW-57225

I-6

UNCLASSIFIED

1661 ‘T ‘2deg uo uado s1ayyo (q°UJ T SPNTOUT ETVIOY JBTIQ,

- d0g - 0 1 2

0 1 T O 83I0883J03]
0 0 0 601 ®s3vupes)
0 O 0 oL sJo0Tuny
meIdoxy JouRms
{Yusweouyd WeFoxy JJ0) mz\mm ugI3ozy
c gt ce EqT = SW/sg -dxm
€T 10T tee £19 ‘awd
31974 O PaYTOTA P23TAuUT  PaJIApTsUC)
898w)

PUaTUOTY 03 91THTA

23eq 03 LG6T T 3dag - CHE- AJTATIOV BUTITNIOLSY TBOTUYOS] - 4

8W/gq wexloig
sW/eq *dxx
‘'

1661 ‘1 'qdeg mo uwado 8I93J0 SPNTOUY BTEIO} IDIIOx

T
4 00T 0 ¢ ¢
2 4001 - 2 2
6T %00t 0 61 61T
2 %06 2 o1 02
9T 12 2 1 64
T 170y *3deday § uadp pajdedcoy  pepusIxy
a3 o
833330
T
0
9T
8 %68 0 9 6
6 %06 0 6 o1
6 206 0 6 ot
6T don £ 61 06
et 0L t 6T ot
218 412 € It 99

TTOy *3deddy % Udd) Ps3daddy  pIpualxy
amy up

#8131J0

- T T O: 81089921017
o 0 0 60T ®ss1Brpaad
0 0 0 ol sIoTUTY
mexloly Jommng
0 0 0 206 suW/eq weiBoxy
2 1T 12 gch sn/ed - dxx
£1 10T £€2 €19 ‘qud
ITSTA OL PRITSTA PSITAOY  DOISPTEUO)
83880

PUETUDITY 03 8ITSTA

28Q 03 [G6T ‘T *3dag - OJVH - AJTATIOV SUIITNINSY TROTUUDSL ~ V

INIWIOVId TINNOSHEd ‘IVNOISSTIONT °II. TV

/

UNCLASSIFIED

12383573



UNCLASSIFIED

I-7

C =~ Technical Graduate and Technicien Training Program
Month Ending August 31, 1958

Number pexrsonnsl on assignment

Distribution of assigoments by Depts.

E-EAPO TG Program U3)
West. District E.P. 5)

HLO
CEO
R&UC
FF¥D
IFD
C™

TG_Program
L8

wﬁ O l-'('.:

Distribution of assignmenta by functions

1238511
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TABLE IIT., NONEXEMPT EMPLOYMENT

Nonexempt Employment Status July Aug. Nounexempt Transfer Requests July Aug.

Requisitions Transfer Requegts
At ené of wmonth lo* 23 Active cases at end of mo. 55 S5k
Cancelled 1 0 Cancelled 1 6
Received during month 9 25 New during month 5 T
Filled during month 1¢ 12 Transfers effected 2 2
* Correction: July report corrected from 8 to 10.
TABLE IV. UNICN RELATIONS
Grievances Processed - January 1, 1958 to date
Total processed 2k (4includes 3 non-unit grievances)
Step I
Angwered satisfactorily* . 14
Step II
Pending Step IT discussion 2
Answered
Satisfactorlily»* T
Pending time limit 1
Applied for arbitration 1
* Step I grievances which Council indicated a desire to discuss at Step II
not scheduled for discussion within three wonths are considered settled at
Step 1.
** Ztep II grievances in which the Council formally applied for arbitration
but for which no further action is taken within three months are considered
settled at Step II.
UNCLASSIFIED
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FINANCIAL OPERATION MONTHLY REPORT

Personnel
There were no changes in Flnancial Operation personnel during August.
Activities

General Accounting Operation

A number of Approval Letters covering memberships on standards committees were sub-
mitted to the Commission. Two of these were recalled for more specific date on

costs and a statement concerning the qualifications of the nominee. Another letier
covering the University of Washington's proton research work has been delayed because
of legal gquestions concerning the contract reference shown in the letter.

Hanford lLaboratories will raceive a General Plant Allccation in the near future, how-
ever this allocaticn will merely be an indication of our prorata portion of total
funds available and will not be restrictive unlesa total General Plant Funds as
allocated are used early in the fiscal yesr.

" The running apalysis of estlmasting accuracy on appropriation requests is shown
below:

No. of Authorized Actual (Over)
AR's Tunds Coat Under-run
Qver«Run
By more then 10% 26 $117,888 $160,5%0 $(42,652)
Supplement Required
By less than 1 27 171,46k ' 178,702 (7,238)
Under-Run
By more than 10% 37 208,485 132,218 76,267
By less than 10% 30 218,60k 213, 604 5,41k

Preparations were completed and a procedure dlstributed for the physical inventory
of uninstalled cataloged equipment in the custody of Laboratory Auxiliaries Cpera-
tion. The inventory will begin September 2, 1958 with an anticipated completion
date of September 15, 1958 for all field work.

In preparation for the transfer of the 231«Z Building to HLO, a meeting was held
with CFD and HLO Financial and landlord perscmnel in attendance. It wvas agreed

that (1) a joint physical inventory would be taken, with HLO and CPFD personnel
participating, prior to the physical transfer, (2) eny missing equipment will be
written off the books by CPD, (3) Property Disposal Requests will be prepered by CFD,
prior to transfer, for equipment in Cells #2, #3, # and #6 B-C in comnection with
project CHG-803 - Alterations - Building 231-Z, (L) the building and installed
equipment will be itransferred to HLO 100% depreciated The physical ipventory began
August 20, 1958 and all f1eld work was completed Angust 29, 1958. Items determined
excess to the needs of HLO were marked and will be excessed cr FDR'd prior to the
physical transfer by CFD, however, the cost of removing the esquipment and trans-
porting to excess yards will be borme by HLO. The target date for transfer of the
231-Z Bullding &nd equirment is tentatively October 1, 1958.
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A review of our composite depreciation rate and of our reserve accounts is 1ln pro-
gress. Work on thls review has been held up awaiting the receipt of an IEM list-
ing with the required information. Adjustment will be made if required, and new
camposite depreclation rates placed in effect, retrcactive to July 1, 1958,

As a result of recommendaticns developed jointly with Laboratory Auxiliarlies and
submitted to the Manager - Hanford Laboratories Operation, a central storage for
HLO has been designated within the 300 Area. This warehouse location, the
messanine in the 325 Building basement, will serve the 300 Area and outer areas
as & central wareshouse until such time as cne of the FRIR warehouses 13 made
available. The central warehouse will be used for the storage of equipment and
materials which are currently not in use and for which there is a foreseeable
need. The Financial Operaticn will assume responsibility for the storage area and
for maintaining proper coptrol. Bemefits 1o be cbtained from a central warehouse
are more efficient utilization of equipment, dollar saving by preventing purchase
of like items in storage, time saving in taking physical inventories, and space
currently being used for storage will be available for- other use.

A}l HEW identification tags affixed to Washington Designated Program equipment
were removed during the month and new POC (property of others) identification
tags applied. All tags covering REDX equipment located in the 300 Area have been
painted red to clearly distinguish RDX equipment from capitalized movable equip-
ment. This will emable f1eld personnel to readily identify an item as either
RDX or capital. A total of T7 new HEW tags were affixed to equipment received
during the month.

Cost Accounting

An Interim Control Budget for FY 1559 has been established for HLO Level 3 com=-
ponents and level 4 components with the exception of Reactor and Fuels RD.

Reactor and Fuels R&D Level 4 control budgets will be ccmpleted in time for inclu-
sion on August reports. The control budget deviates from the Preliminary Finapcial
Plan for programs that are anticipated to be adjusted in the firm plen which is
expected in the next few weeks.

Specific authorizations received by Hanford Laboratories during August are as
follows:

{1) $93,000 from IFD for NFR for the first four months of FY 1959.

(2) $75,000 from CPD for the Plutonium Metallurgy Operation on the 3000
Weapons Program. It 13 expected more funds will be forthcoming if
additional funds are provided in the next Financial Plan.

(3) A purchase order for $210,000 from the US Air Force to cover atmosp-
heric diffusion studies to be undertaken by the Atomospheric Physics
Operation. Of this amount, it is planmed that $50,000 will be
‘operating costs with the balance to he used for equipment.

(4) A purchase order for $30,000 from ANP to cover thermal cycling studles
to be performed by the Termal Eydraulics Operation.

Effective with the August cost reports, HLO Cost Accounting will not force "rounded”
figures to add to the total amounts on the various report summaries which state
amounts in thousands of dollars. It 1s expected that the elimination of this

forced addition will save several hours a month during the periocd of report issuance.

. : UNCLASSIF TED
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An exploratory meeting was held with IBM representatives to discuss the feasibility
of placing the HLO cost accounting system on an integrated data processing system.
Conversion tc IBM would be contingent upon the ability of Data Processing to
econcmically perform the job, issue reports of at least the same quality as the
present reports within as short or shorter time than our present manual system,

and to permit inereazed cost analysis for HLO management.

Perscnnel Accounting

Significant meetings and conferences held in August are discussed below:

Pergsonnel Records - Two meetings were beld to disucss conversion of Perscmnel
Records held by Employee Relations to the control and custody of Personnel
Accounting COperation. Definite progress can pe reported. Mutual agreement
was obtained in most areas with specific gquestions on unsettled issues

tabled for further investigation and discussion in later meetings. A complete,
detailed report is expected in September, :

GE - HAMIC Agreement - Cumulative efforts by the Managers - Personnel Account-
ing disclosed payroll problem areas in connection with the GE - HAMIC agreement.
During the August meeting these difficulties were summarized in a letter to
Managers - Union Relaticns. A total of 18 items were listed as representing
problem areas,

Unique situations occurring in cases of Tech Grads in the Western Circult Rotatlonal
Program and temporary summer employees who claim out-of-state legal residence will
increase the number of states for which tax reporting is required. For the 3rd
quarter, 1958 we will be withholding state income tax for Oregon, Idaho, Montana and
Arizcona.

Auditing

Reports were issued on Intermal and Traveling Auditor coverage of all remaining audit
areas scheduled for the audit yesr ended July 31, 1558.

The audit of Materials Furnished AEC Contractors is in progress. A review of R&UO -
Project Budgets' records determined that fifty-four Project Proposals, Informal
Requests and etc. are applicable to HELO activities since reorganization. Many of
these have proven %o be of no particular interest to the current lnvestigation.

Drafting of the Traveling Auditor memorandum follow-up report requested by W. E,
Johnaon has been completed.

Measursment.s

Sample reports concerning the employee attitude indicators were finished for review
by management. A unit cost index for Biocassay has been accepted by management and
procedures for its routine reporting have been turned over to Cost Accounting.

Procedures

All form masters with prefix of "B" (signiffes Printing Operstion) applicable to HLO
will be transferred from custody of R&UO Forms Contrel to custody of HLO Forms
Control. This move has no effact on procedures or basic responsibllities. The
change will result in approximately 250 masters located in 300 Area rsther than 700
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Area. By compariscm, masters with prefix "A" (Duplicating Operaticn), which are
also in HLO Forms Control, alsc number approximately 250.

During the month seven suggestions were evaluated with only one adoption, The
adoption concerned use of thermofax paper and will appear as a suggestion in the
next Management Newsletter. Five suggestions are still under comsideration. All
of these suggestions have pertained to sta.tionery, forms, secretarial supplies, and
other general office procedures matters.

Pavroll Statistics

Mumber of HLO Employee Changes

During Month Total Exempt Nen-Rxempt
Employees on Payroll at Beginning of Month 1 238 596 Gh2
Additicns and Transfers In 22 T 15
Remgvals and Transfers Out (28) ‘%_E) B%)

Employees on Payroll at End of Month 1 222 oal
Overtime Payments During Month Aungust July
Exempt $ 7 600 $ 5 4o8
Non-Exempt 6 843 12 564

' $15 LE3 $17 o712
E - -1
Gross Payroll Paid During Month
Exempt $463 o8k $458 362
Non-Exempt 2 36 279 028
| 13030
Participation in Employee Benefit No. Participating % Participating

Plans at Month End August July August July
Pension Plan 1 186 1 190 e8.7 58,7
Insurance Plan

Personal Coverage 1 248 1 247 99.8 99.8

Dependent Coverage 798 77 - -
U.S. Savings Bonds

Stock Bonus Plan 755 751 61.9 60.6

Savings Plan : 86 87 T.0 7.0
Iasurance Claims August July
. Number Amcunt Number Amount
Employee Benef'lita -

Life Insurance 1 $18 700 «Qa $ =0-

Weekly Sickness & Accident 10 718 15 1 300

Comprehensive Medical 21 1829 30 5 111
Dependent Benefits

Comtprehensive Medlcal _51 o) _68 6 881

Total . 59 $2 501 108 $13 292
Gocd Neighbor Fund August July
Number participating 789 785
Percent participating . 64.0 63.4
N
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INVENTIONS OR DISCOVERIES

Al] persons engaged in work that might reasonably be expected to result
in inventions or discoveries advise that, to the best of their knowledge and
belief no inventions or discoveries were made in the course of their work during
the period covered by this report except as listed below. Such persons further
advise that, for the period therein covered by this report, notebook records,
if any, kept in the course of their work have heen examined for possible

inventions or discoveries,

INVENTOR TITLE OF INVENTION OR DISCOVERY
H. V., Larson High Precision Condenser Voltmeter
I. T. Myers

. A. Harvey A Stack Effluent Radioisotope Monitor

R
D. A, Campbell
H

. H, Van Tuyl The Metathesis of Cesium Ferrocyanides,
Ferricyanides, and Cobalticyanides with
Silver Carbonate, HW-5T7228

L. L, Burger Use of Tale for Solvent Treatment in
' Solvent Extraction Processes
F. P. Roberts Separation of Neptunium and Plutonium by
J. L. Ryan Anion Exchange Using Ferrous Sulfamate
and Semicarbazide
R. H. Moore A Pyrochemical Method for Separation of
W, L. Lyon Uranjum and Thorium, HW-57158
W. L, Lyon The Reduction of Plutonium Chloride by
R, H, Moore Magnesium, HW-57334
V. H. Troutner An Optimum Organic Coolant Mixture for
Use as a Nuclear Reactor Coonlant, Moderator,
or Shield

V. H. Troutner A Four-Component Optimum Organic Coolant
' : - Mixture for Use as a Nuclear Reactor Coolant,
Moderator, or Shield
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